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— by A and E draw the Line A EC, and it is done; for the At 
"PENN 6.20087 hog 9 3” | 


* 
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, ac NA 


Denwctha Line B C, and See e 
Arch as before, with a Chord of. 60, to a B C a 
in E, on that Arch ſet off E G mal to 90% from ab! 4 > 
G ſet off 1a * 20/ towards F: by B and . 7 
Line B F D, and it is, done; fot the Angle CB D.. 50 
— Angle containing 102 20/ 36. Was de- 

r 


10 8 an 3 may | be make which bal contain 
Number of Degrves required, - 09 2. any 
wy . 8 a 
A (HM 1 7 5 13 wlll 


Bo. 0 B L E * e 


MY M0Nnu # 


The PRI and Heng Th 25 Ee. va oo 
er 


the Hypothenuſe 121 Oy the 2 2 to the 

Ea Joi aer een „ . Bae 

and Perpendicular are require | $36 1000 
"Draw the Lines C E and at 4381455 ers 200. & f y 

C make an Angle equal to 357 1 

30% by drawing the Line cr As. 
take 121 Leaguesinyour Com- 
pa (from any convenient 
cale of equal Parts} and fee 
that off from C to A; from A 
bet fall the Perpendicufar AB,” 

to cut the Line C B, and it is 
done, for A B being meaſured 


quir ed. 


TK © B LE: M- M 
The Angles and one we Li of a Right« Aug 
find the Hypothenuſe and other Leg. 


The Angle AC B 33e 15% the Leg B C 
the Hypothenuſe and = other Leg "= 274 Miles, given to. find 


4 Draw 


. 
1 
i] 
1 
ö 
ö 


— — — — — 


on the ſame Scale, will be 70.25 Leagues, and 2 B 98.5 as was re- 


led Triangle being given, ts 


„ onA AL FROBLEMS/ 


ee 
Fg upon B erect the Perpendi- 8 

cular HA; from C draw the Line 
CA, making an Anglewith'B'C / 
of 331 te cut the Line BA in 
A, and it is done; for A O be- N 
ing meaſured on the ſame Scale 
that B C was, will be — | 


Miles ind s Miles a8 
be e 
„Eh 1 Eu uvm. 


2. 


4 212 nd one L given, to find the Angles and uber Leg. 
22 2 inne , een 33s 
he Leg A the Hypothenaſe 150, given wo find the Angles 
| ENG 25 upon "vg 
B erect the Perpendiculat B 7 
A, upon which ſet off 69, 
take 150 in your Compa les, 


Ain one Foot on A, lay 7 ho 
the other on the Baſe, as at | 
— from C to A draw a Line, 5 * „„ ts 
and ĩt ĩs done for the Angle n N 27. 7, R 


Beere Be ITT TTY 
Chord of 60? will be 27 234 which being ſubtracted from 9 go leave? 
Fs "on 375 ene 1TH. w redete. 5 EN 
7 O B L. E 1 1195 23 > pie ac 


wen. to gia fond the * ee oy 
Hen | \ 


| $4 £1 


bl 


Leg A B 8 'BC | 
AGB, i I 1 = 
SN b F bY] 2 — 10 55 
SST 8 * 2 OE 8 2 F 18 eue 8. 50 1.1W £ 478 70 
a | 19 
45 
n 7 „„ 

au mer pen - f n e 

8 : 

— +. 
Nod non; 


- 
9 
” 
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. 


Draw the Baſe B C, on B erect 
the Perpendicular A B, make B C 
equal to 690, and B A 980; from 
A to C draw a Line, and it is done; 
for the Angle being meaſured, as be- 
fore, will be found as in the Figure, 
and the Hypothenuſe 1198, as was 


required. 


| — 

P K 6 L K U ⁰ hone 

Two Angles and one Side of an Oblique-anghet Triangh given, 15 find 
4 F 


of the other Legs. 
The Angle B D C 101* 25), and © BD A 425 and the Leg 


55 


* 


B C 76 given, to find the Sides C D and B D. 
Draw the Line B C equal to 76, | 
on B deſcribe an Arch, and make _ 
the Angle C BD 44* 42), add the 
Angles B and D together, that 
Sum ſubtracted from 180 (the dum 
of the Three Angles oſ every Tri- 
angle) leaves the Angle C 33 533 ä | 
upon C deſcribe an and make the Angle B C D equal to 33* 
NOS and it is done z for the ſide D will 
and D C 54.5, which was required. > nh 


P NOE 5: 


Twe Sides and an Ale pet to ene of them given, ts find the other 
' oppoſite Angle and the third Side. | 2 


The Side B C 106, B D 65 Miles, and the Angle C 31* 49 
given, to find the Angle D and Side C D. 

Draw the Line B C equal to 106, at | 
C make an Angle of 31* 49/ by draw- 
ing C D, take 65 in your Compaſſes, 
and with one Foot in B, lay the other 


upon the Line C D in D; . 5 


65 


15 


O 
1 
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Line B D, and it is done; for the Angle D will be 1205 43 the 
Þo 28˙, and * Side D C 56.9, as was * 


0 e xl. 


} 


- Two Sides YO. contai ao en, to either the other 
— r l- 7 n 


"Ea | 
The Side B C oh, BD 76 Leagues, and Angle C BD 101* 300 


| Hiya, © kad the gh C, or BCD, and the Side CP. 
raw the Line B C 109, and 


B D, ſo as to make an Angle 
bee 101 8 — 
to 3 Join ? 
fs wart, Lias Anek d * 
forthe Angle Dt mealuredby 
the Chord of 60?, will be 47? 32, 
Angle C 30? 58, oo the Side 
DC 144, 36 ws rquird | 


| PROBLEM I, 
\ 


— n. three Sites given, to find the Angles. 


The Sides B C 105, BD 85, and CD 30 Miles, given, t find 

the Angles B D C, BCD, or CBD. | 
Draw the Line E C equal to 105, e WI D 
take CDg5oin your Compaſſes, and i [>] 64] 
with one Foot in C deſcribe an Arch | 
as at D, then take B D 85 in your 
Compaſſes, and with one Foot in B 


cut the former Arch in D, join BD 8 2 
and D C, and it is Saas for the Angle B, wh 3 wil 
be found 284, Angle C 53* % which being added together, is 
81 11% their Sum ene from 180, _—_ * D g8* 47 as 


Was required, 


OS 


VEIN O. n 
PLANE TRIGONOMETRY, 
| OR THE 


-DOGTRINE of LANE RIAN TES 
EACHES the Monfuration of Triangles, | by comparing is 
Sides and Angles together by known Analogies ; whereby 

Three Things being given, a Fourth may be found on Condition 
that one of them be a Side; in which, Right Lines are applied to 
the Arches of : * that the Proportion they; bear to the Sides of 
a Plane Trian 0 att ee 

The Right fats pled to to a « Gil we Chords, = Tangent 
and dne 1 8 I 12 


1 7 * 
c 1 


A Chord or rr a le, is a ee $a 
a 5055 into two un- 3 8 
. 3 and is a 


15 


4 . 
A FT. Sip of an ks 
Arch, isa Line drawn 
from one End or Ter- 
mination of an Arch 
rpendicular to the 
dius; or it is Half 
the Chord of twice the / 
Arch; ſo that RS is 
the Re of the Arch. 
8 A; and of the Arch | 
SD, the Sumof which 
Arches make 180%, or 
a Semi-circle,. ..- 


| III. ö 

The verſed Sine is 
that Part of the Dia- 
meter contained be- 
tween the Right Sine E | 
and the Arch; wherefore R A is the verſed Sine of the Arch 8 A, 
and R D the verſed Sine of the Arch 8S D. 1 


1 
The Tangent of an Arch is a Right Line drawn perpendicularly 


from one End of the: 3 as A T. | a 
We 


* 


PLANE TRIGONOMETRY, 


* . K 
— wow 
ö * 7 ; 
» £ 


ET. 2-0 Wt Delta 1. % 

Io N : 

| + AUNT:A09. 7 7 
The Secant of an Arch is a Right Line drawn from the Centre 

through the Circuatference, by which the Tangent is terminated z 

wherefore, C T is the Secant of the Arches 8 A and S D. 


* # 
* = * WS. " & do 1 1 
I * * 
, 1 


©” The Sine, To &c. of the Complement of any Atch is called 
th&Co-Sine,' Co- Tangent, &c. of the Arch; Thus H $ is the Co- 


I. 
* 
* 


Sine, and B G the Co- Tangent to the Arch AS. 445 
] ²˙ / ö 


Ws Nate: | Sines, Tangents, and Secants, are ſaid to be 10 many De- 


8 grees as the Archcontains Parts of 360 Degrees ; ſo that the Radius, 
ein 


g the Sine of a Quadrant or a Fourth Part of the Circumference, 
contains 90 Degrees ; Thus the Radius is always equal to the Sine 


of go Degrees. | Reed = | | 
From thoſe Definitions it follows, that the Chord of any Arch, 
and its Supplement to a Circle, is repreſented by the fame Line 
wherefore, if the Chord of an Arch leſs than a Semicircle be given, 
the Chord of an Arch as much above a Semicircle as the other is de- 
ficient, is alſo given. From Definitions 2d, 4th, and 5th, it fol- 
Woes that any Arch and its Complement to a Semicircle have one 
Right Sine, Tangent, and Secant, common to them both. Where- 
fore, the Right Sine, Tangent, and Secant of an Arch leſs than a 
: ant, 1s the ſame with the Right Sine, Tangent, and Secant 
of an Arch as much exceeding a Quadrant as the former is defective ; 
and from Definition the 3d, it follows, that the verſed Sine of an 
Arch greater than a Quadrant, is greater than the Radius ; but the 
verſed Sine of an Arch leſs than a Quadrant, is leſs than the Radius; 
and the Sum, and Difference of the Radius and Co-Sine of any 
Arch, ſhall be the verſed Sine of that Arch, and its Supplement to 
a Semicircle; for DC4+CR=D R the verſed Sine of the Arch 
DS; and AC - CR, is the verſtd Sine of the Arch AS. 
By comparing the ſimilar Triangles C R S, and C B G, it ap- 
- pears, that the Co-Sine of an Arch is to the Right Sine, as the Ra- 
dius is to the Tangent of the ſame Arch, and the contrary; for 
CR: RS:: AC: CT. ; TY os aber 
And, that the Co- Sine of an Arch is to the Radius, as the Ra- 
dius is to the Secant of the ſame Arch, and the contrary; for RC: 
en AC'eFT: | | | 
Hence the Radius is a mean Proportional between the Co-Sine and 
the Secant of the ſame Arch, wherefore, the Co-Sines and Secants 
of Arches are reciprocally proportional. 


That 


PLANE TRIGONOMETRY. uz 


That the Right Sine of an Arch is to the Radius, as the 

ent of the ſame Arch is to its Secant, and the contrary; for 

„re. 

And the Tangent of an * is to the Radius, as the Radius is 

to the Co- Tangent of the ſame. Arch, and the contrary; for T A 
4 C:: CBB G. 

| Hence the Radius is a mean Proportional between the Tangent 
and Co-Tangent of an Arch; wherefore, the Tangent of Arches . 
and their Co-Tangents are reciprocally roportional. 

That the Tangent of an Arch is to be Secant of the ſame Arch 
as the Radius is to the Secant of its eG ah: the contrary 3 
for AT: TCB: CG. 

The Chords, Sines, Tangents, and $Socants, * verdhe Sines of 
1 5 Arches, are in n to each other, as the Radii of thoſe 
Circles. | 
1 vie win the Fi ure, it will „ that if the longeſt Side of 

the Triang IC RS be made the appear of a Circle, 97 5 Sides 
will be — of the Angles 1 to them; but if one of the Sides 
containing the Right Angle be made Radius, the other will be che 
Tangent of the Angle pb date to it, and the Hypothenule, or longeſt 
Side, the Secant of the ſame Angle. 

Having explained the Properties of a Right-angled Triangle at 

> Length, it being the 4 oundation of Plane and Mercator's Sail- 

3 now proceed to ſhew how to determine the ſeveral 
| n of the Sines, Tangents, and Secants belonging to the ſe- 
veral Arches, anſwering to every Degree and Minute of the Qua- 
drant, in Parts of the Radius firſt given, and how to * * 
on the. Plane Scale. 


—_— x — * 1 @ 
7 4 — 1 ** : * : oy __ 
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4 wy * - 2 . 
* 4 . E * bs. lian; AAS 44 QT — A + 4 N r 


3 Fol At 90 
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17 we, cums 0 7 As ox. e 


Sine, Tangent and Secants, on the Plane Scale, | 


| 2. 


W. 


Semicircle ADB C, and upon the Centre C raiſe the 


| ble th AD, 5 D) continue CD directly to 8, and upon B 
| Perpendicular k 15 then draw I. Right Lines B 5 


theſe be 10 Degrees. Again, you may, ſubdivide each of theſe 


Fare into ſingle Des rees: And thele again, if your Radius will 


mit of it, into Mines or ſome Aliquot Parts of a Degree greater 
75 bog 12 
dly. Set one Fodt of the Compaſſes in B, and transfer each of 
ue Diviſions in the Quadrant B D to the Right Line B D; then 
| is * Da Line of 1 i 


From the Points xo, 20, 30, &c. in the uadrant BD, | 
thi 15 Lines parallel to C D. till they cut the Radius 0 5 3 


then is the Line C B divided into a Line of Skies, which muſt be 
numbered from C towards 1 

thly. If the fame Line of Right Sines be numbered from B to- 
wards C, it will become a Line of verſed Sines ; which may be con- 
tinued to 280%, if the fame Diviſions be transferred on the other 
Side of the Centre C. | 

' 6thly. From the Centre 2 throuph the foveral Diviſions in the 
Quadrant B D, draw Right Lines till they cut the Tangent BT; 
£5 will the Line B T become a Line of Tangents. 


7thly. Setting one Foot of the Compaſſes i in C, extend the other 


to the-ſeveral Diviſions, 10, 20, 30, &c. in the Tangent Line B T, 
and transfer theſe Extents ſeverally into the Right Line C 8, then 
8 will the Line C S be a Line of Secannts. 


Sthly. Right Lines drawn from A to the” ſeveral Diviſions, 10, 


20, 30, &c. in the Quadrant B D, will divide the Radius SD into 
2 Line of Semitangents. 

pgthly. Divide the Quadrant AD into 8 equal Parts, and from A 

transfer theſe Diviſions ſeverally into the Line A D; z then is AD 

2 Line of Rhumbs, each Diviſion anſwering to 11* 15' upon the 

Line of Chords. The = of this Line is for protracting and mea- 


bring 


— 


[TH FR Radius ou intend for your Seile deſcribe a 
Terpendkehür EDF (which Au tee the” Sevicitcle into two 
and 
HM Divide the Quatrane B D into g equi Parts, then will each 
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The FUN DAMEN TAL PRojECTION, fre: ih 
furing of Angles according to the common Diviſions of the Mariners 
Compaſs. If the Radius A C be divided into 100 or 1000, &c- 
equal Parts, and the Lengths of the ſeveral Sines, Tangents, and 
Secants, correſponding to the ſeveral Arches of the Quadrant, he 
meaſured thereby, and theſe Numbers be ſet down in a Table, each 
in its proper Column, you will by this Means have 4 Triangular 
Canon of Numbers, by which the ſeveral Caſes in Trigonometry 
may he reſolved. The Right Lines graduated as above, being 
laced ſeverally upon a Ruler, form the Inſtrument called che 
Plane 3 5 which the Lines and Angles of all Triangles may 
be meaſured. All Right Lines (as the Sides of Plane Friangles, &c. 
when they are conſidered ſimply as ſuch, without having any Rela- 
tion to a Circle) are meaſured by Scales of equal Parts; one of which 
is ſubdivided equally into 10, and this ſerves as a common. Diviſion 
to all the reſt, In moſt Scales an Inch is taken for a common 
fleaſure, to determine their Largeneſs and Number of Parts: what 
an Inch is divided into, is generally ſet at the End of the Scale, as 
in the Scales A, B, and C; che Numbers 10, 20, 30, ſhew that fo 
many Parts of the Scales. A, B, C, are contained in an Inch. By 
any Scale of equal Parts divided as above, any Numper lefs than x00 
may be readily taken; but if the Number ſhould conſiſt of Three 
Places of Figures, the Value of the Third Figure can only be gueſſed 
at: wherefore, in theſe Caſes, it is better to uſe ſuch a Scale as D, 
called a Diagonal Scale, by which any Number of Three Figures 
may be exactly found. _ a ar 3 0 
Having prepared a Ruler of convenient Breadth for your Scale, 
{which may be an Inch more or leſs) Firſt, near the Edges thereof, 
draw Two Right Lines af, cg, parallel to each other; then divide 
one of theſe Lines as af, into equal Parts, according to the Large- 
neſs. you intend your Scale; and through each of theſe Diviſions 
draw perpendicular Right Lines as far as the Line cg; next divide 
the Breadth into 10 equal Parts; and through each of theſe Diviſions 
draw Right Lines parallel to the former af and eg; again, divide 
the Length, a, b, c, d, each into 10 equal Parts; and from the 
Point d to the firſt Diviſion. in the Line A B, draw a Right Line; 
then, parallel to that Line, draw Right Lines through all the other 
Diviſions, and the Scale is done. | | ; 
Beſides the Lines already mentioned, there is another on the Plane 
Scale marked M L, which is 10 to a Line of Chords; and ſhews 
how many Miles Eaſting or Weſting make a Degree of Longitude 
in every Latitude; theſe ſeveral Lines ate generally put on one Side 
of a Ruler 2 Feet long; and on the other Side are laid down a Scale 
of the Logarithms of the Sines, Tangents, and Numbers, which is 
commonly called Gunter's Scale; and as it is of general Uſe, it re- 


© % 


quires a particular Deſcription. 
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© DESCRIPTION and USE. 
E 
d TER 8. A „ By: 
UNTER* Scale, bath fet upon it theſe Eight Lines fol- 


ft. Sine Rhumbs (marked SR) is a Line which contains the 
Logarithm of the Sine of every Degree, Point, and Quarter Point 
of the Mariner's Compaſs, figured from the Left Hand towards the 
Right, with 2, 2, 3, 4 5 6, 7, to 8, where is a Braſs Pin, and 
here it can, it is divided into Halves and Quarters. 
ad. Tangent Rhumbs (marked T R)-alfo correſponds to the Lo- 
garithm of the Tangent of every Degree of the ſaid Compaſs, and 
is figured 1, 2, 3, 4, at the Centre, where is a Pin, and from thence 
towards the Left Hand with 5, 6, 7, it is alfa divided, where it can, 
into Halves and Quarters. | e 
zd, The Line of Numbers (marked Num. ) contains 88 
rithm of the Numbers, and is figured thus; near the Left Hand End 
it begins at 1, and towards the Right Hand is 2, 3, 4, 5, 6, 7, 8, 9 
then x is the Middle, at which is a Braſs Centre Pin, going ftill on 
2, Þ 4, 55 6, 7, 8, 9, and 10 at the End, where is another Centre 
Pin : (As this Line is generally uſed, it requires a larger Deſcription) * - 
The firſt 1 may be counted for 1, or 10, or 100, or 1000, and then 
the next 2 is accordingly 2, or 20, or 200, or 2000, &c. Again, 
the firſt x may be reckoned for x Tenth, or 1 Hundreth, or 1 
Thouſandth Part, &c. then the next is 2 Tenth, or 2 Hundredth, or 2 
Thouſandth Parts, &c. fo that if the firſt 1 be eſteemed 1, the Mid- 
dle x is then 10, and 2 to its Right is 20, 3 is 30, 4 is 40, and 10 
at the End is 100; again, if the Firſt x is 10, the next 2 is 20, 3 
is 30, and fo on, making the Middle 1 now 100, the next 2 is 206, 
3 is 300, 4 is 400, and 10 at the End is now 1000. In like Man- 
ner if the Firſt x be eſteemed 1 "Tenth Part, the next is 2 Tenth 
Parts, and the Middle 1 is 1, and the next 2 is 2, and 10 at the 
End is now 10. Again, if the Firſt 1 be counted 1 Hundredth Part, 
the next is 2 Hundredth Parts, the Middle x is now 10 Hundredth 
Parts vr 1 Tenth Part, and the next 2 is 2 Tenth Parts, and 10 at 
tze End is now but one whole Number or Integer. n 
As the Figures are increafed or diminiſhed in their Value, ſo in 
Rke Manner muſt all the intermediate Strokes or Subdivifions be 
iqcreaſed or decreaſed ; that is, if the Firſt x (at the Left Hand) be 
counted 1, then 2 (on the Right Hand of it) is 2; and each Sub- 
_, divition between them now is 1 Tenth Part, and ſo all the Way 
to the Middle 5, which now is 10, the next 2 is 20; now the 
| | langer 


12, {where is a Braſs Pin) then 13, 14, 15, (ſometimes a longer 


counted for a Tenth Part, from the Middle 1 to the next a, nom 


The Deſcription and Uſe of GunTir's Scale. 17 
longer Strokes between rand 2 are to be counted rom 1 thus: 1, 


and all the ſhorter Strokes between thoſe longer are now each to be 


20, from whence the longer Strokes between the Figures are Unite, 
thus 21, 22, 23, &c. to 3, which now is 30, and the ſhorter Strokes 
between them, each now is a Tenth Part of an In from 3, eadh? 
| ſhort Stroke, or little Diviſion, is 5 Tenth Parts of an Unit 
Again, if one at the left Hand be 10, the Figures between it and 
the Middle one are common Tens; and the Subdiviſions; between each 
Figure, are Units: from the Middle 1 to 10 at the End, each 
Figure is fo many Hundreds ; and between theſe Figures each longer 
Diviſton is 40; from the Middle 1 to 2, each lefs: Divifion is 2 
Units; and from 2 to the Endz each ſhorter Stroke is 3 Units. 
From this Deſecription it will be eaſy to find the Diviſious repre- 
ſenting a given Number; thus: the Point repreſenting the 
Number 12 was required; take the Diviſion àt the Fi 1 in the 
Middle for the Firſt Figure ef 12, then for the Second Figure count 
2 Tenths, or longer Strokes, to the Right 
the Point repreſenting 1a en: 
Again, ſuppoſe the Number 22 was required the Firſt 
ing 2, I take the Diviſion to the Figure 2 for it, and for the Second 
Figure 2 count 2 Tenths bnwards, and that is the Point tepreſent- 
1 22. | ; 1 430828 Ania 
—— 1728 was required ; for the Firſt Figure j I take 
che Middle 1, for the 1 12 count onward us before, and 
that is 1700; then for the 2, Third Figure, count 2 Tenths 
from the Laſt, and it repreſents 1720; laſtly, for the Fourth Figure 
8, eſtimate 8 Tenths of the next ſmall Diviſion, or à little leſs than = 
10, this Point, laſt found, repreſents 1728. 3 
© Required the Point repreſenting the Number 4357 From the 4 in 
the Second Interval, count, towards 5 on the Right, three of the 
larger Diviſions and one of the ſmaller, and that will be the Diviſion 
exprefling 435 and the like of other Numbers, which, by a little 
Practice, is readily done. 33 9 
All Fractions, found in this Line, muſt be Decimals; and if they 
are not, they muſt be reduced into Decimals, which is eaſily done 
dy extending the Compaſſes from the Denominator to the Numerator: 
| powers pope laid upon 1 in the Middle will reach to the Decimal re- 
ulred., .. Reacts e 
Example, required the Decimal Fraction equal to 4? Extend from 
4 to 3, that Extent will reach from 1 in the Middle to „75 towards 
a Hand; the like may be obſerved” of any other Vulgar 
raction r | , 2 Y N een Mom) 
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. 10 The Deſcription, and Ute tf Gv v:T's2's.$tale, | 


.Myltiplication is perſormell. on this Line: by extending ſrem 1 to 


; elner that Extentrwithreach from the Multiplicand to the 


99391 OT Wh (42 81 Ns Nt SLIT} 4111 *43 80. 


5 _— een 76 
multi by 


85 . 0 4 that Extent will 1 
to — the Product requi 2840 Au mot . 
Diviflon — fe; Mee a paris Bd 1 
fm the Divicor: $0.4] that Extent _ _ from the rind 


che . *. e oh 44. 100 e 4 
!, Suppoſe to 4 exten om to x, ent 
Vl arsch from 64 to 6, the & Tha fame e 
1 ih 16 01 07 1 e od at 


:0r the Rue: of, Three, being. e e Neg. 


: tina Diriget; therefore extendifrat the Fickk "erm to the 


cond ; that Extent.wilł reach. from the Third to the Fourth, ; 
_Jreenpley the Diameter of a Circle be Inches, and the Cir- 
euiniexcnce 225 what is the Ns A IE 3 the Dia- 


meter of hic is Inches? “ b 91 0 


bene ben 14 0,4% the 


Extend fram 7 to, that Exteot 


JJC 28919) 269 07 22097 1oanbl no 2h F 


In like Manner may any hee Proportion; of any Denomination, 
begvoaked] wiitth:makes: this Line of ante Big, particularly in 

aludngiot Superfices:and Salids, which is done by extending from 
1 che | „that Extent: will reach from the Rr 
perficial Content. | 
»Exmple;, ſuppoſe 1 Plank vr. Board, 1 Inches beoedgand-27; Feet 
| Do os Huan A is requaged. ee et e olbbied or 
xtknd from 1 to Fodt 3 Inches, that Extent will — — 


| 25 Feet to 33,78 — Tae aide e or extend from 12 


Inches ( 15 Inches, 


xtent will. reach n! Feet to 355 
cet. Ae l 


i The: Saks Conteytiof any Hals, Romy! Chef; &e! is found, 


tending from 1 tothe Breadth, that Extent will reacii fſiomithe — 
t Fourth Number; and the Extent from 1 to.that Toa: . umber 
will reach from ch 


the Solid Content. 5 
Example 1ſt. What is the Content of. a en Dillar, (whoſe 
isl Feet q laches, and Breadth'z Foot 3 Inches? 


The Extent from 1 to 1, 26 will reach eons 126 to 3 the 
Content of 1 Foot in Length; again, the Extent from 1 to 1,56 


— dhe Length 21,75 to 338, the Solid Content in 
cet. 


„ Erample 2d. Suppoſe 2 Square Piece of Tirbber 55 & * 


h deep and 36 Feet long, be given, to ſind the Content: Extend 
from i tn, that Edent will rrach from , 56, to „7; then extend 
from I to ,7, that Extent will reach from 36 to 25,2, Solid 
Content. In like Manner may the Contents of any Bales, &c. be 
found, which, divided by 40, will give the Toaage. $2 


\ ; C0; ne * 2d, The 


The Deſcription and Uſe of GuxrER's Scale. | 19 

zd. The Line of Sines (marked ines) begins at che Left Hand, 

and is Figured thus: 1, 2, Þ Ac. to 10; then 20, 30, 40, &c. to 
8 


Centre Pin: 


z ending at the Right Hand, where is a | 
Theſe Figures never change their Value or Denomination, being 
here „ —— ines under it) — 4 De _ ci * 

4th. The Line of verſed Simes (marked V. 8.) begins at the Right | 
Hand, againſt . Ste and from We 

the Left Hand, thus: 10, 20, 30, 40, &. ending at the Left Hand 
End about 169 Degrees; each of the Subdiviſions, from 10 to 30 
are 2 Degrees; from thence to go, (it is ſingle Degrees) and from 
thence to the End, each Degree is divided into 15 Kin Bnet 185 

Sch. The Line of Tangents (marked Tan.) begins at the Left 

as the Sines do; from thence it is Pigured to the Right Hand, thus: 

17 2 788 to 10, and ſo on 20, 30, 40, and 45 at the Right Hand, 
where is a little Braſs Centre Pin, juſt under and even with 90 in the 
Sines: from thence back again it is Figured 50, 60, 70, 90, &c: 60 
89, ending at the Left Hand where it began at 1 Degrec. The 
Subdiviſions of this Line are the fame as the of the Sines. 

' 6th. The Line Meridional Parts (marked Mer.) begins at the 
Right Hand, and is numbered thus : 10, 20, 30, to the Left Hand, 
where it ends at 87 Degrees. This Line, with the Line of Equal 
Parts {marked E. P.) under it, are uſed together, and only in Mercator's 

Sailing. The uppermoſt Line contains the Degrees of the Meridian 
or Latitude, in a Mercator's Chart; and the lower is the Equator, 


. : 


* 4 * 
and contains the Degrees of Longitude, 7 IM 
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OGANMTHMS are a Series of Numbers, invented by Lord 
Napier, a Scotch Nobleman, by which the Work of Multipli- 

_ ation may be performed by Addition; and the Operation of Diviſion 
may be done by Subtraction; for if the Logarithm of the Multipli- 
cand be added to the Logarithm of the Multiplier, that Sum will be 

the Logarithm of the Product; and if from the Logarithm of the 

Dividend you ſubtract the Logarithm of the Diviſor, the Remainder 
will be the Logarithm of the Quotient. Again, if the Logarithm 
bot any Number be divided by 2, the Quotient will be the Logarithm 

ol the Square. Root of that Number; or if the Logarithm of any 

| Number be divided by 3, the Quotient will be the Logarithm of the 
I . Cube Root of that Number. 1 5 

In the firſt Page of the Tables you will find the Logarithm of the 

Numbers from 1 to 20, which are continued to 10, 00. To find 
the Logarithm of any Number proceed thus: ft. If the Number be 
leſs than 100, ſuppoſe 45, look for 45 in the Column marked No. 

oppoſite to which is 1.65321, the Logarithm required. Again, ſup 
poſe the Logarithm 741 is wanted, look for 741 in the Column 5 1 : 
ed No. oppoſite to that is 2.86982, the Logarithm ; but if the Num- 
ber conſiſts of more than 3 Places, ſuppoſe 5738, find the firſt 3 Fi- 

ws 573 in the Column marked Ne. and right oppoſite, under 8, 

_—  ftands 2.75876; but as the Number is above 3 Places of Figures, 

=. the Figure 2 or Index muſt be called 3, and then it will ſtand thus, 

3.75876, the Logarichm = x On the contrary, when a Loga- 

rithm is given to find the Number belonging to it, look among the 

Logaricthms for the neareſt to it, ite to which in the Column of N% 

: will be found the Number required. Suppoſe, for Example, the Lo- 
garithm 2.75662 was given, I find the neareſt to it in the Table is 
2.75664 ; oppolite to that is 571, the Number required, Again, 

ſuppoſe the Logarithm 3.74763 was given to find its Number, look- 
ing in the Table I find neareſt thereto under 3, and oppoſite to 359; 
now becauſe the Index is 3, I call it 559H which is the Number re- 
quired ; for when the. Number is under 10 the Index is always o; 
from 10 to 100 the Index is 1; from 100 to 000 the Index is 2; 
from 1000 to 10,900 the Index is 3; from 10,009 to 100, ooo the 

| F109 606 ooo ng Ba. eh | . 

To find the Logarithm of an abſolute Number and a Decimal. 


If the Decimal conſiſts of one Place, and the whole Numbeg be un- 
der 100, look for the Whole Number and Decimal as if it was an ab- 
folute Number in the Column of Numbers, oppoſite to that will 
be the Logarithm required, obſerving to ſeparate. the laſt Figure 0 
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- THE USE OF THE/LOGARITHMS. , 25 


the Number for a Decimal, and to call the Index 1 if above 10 a] 
under 100; but if under 10 the Index o. Required the Loga- 
rithm of 57,5? oppoſite to 575 is 2,5967, calling the Index 1 it 
will be 1.75967, the Logarithm of 59,5. b—rÄU0 
Having the Logarithm, the Number is found bythe Inverſe of the 
above, as for Example: | EY 
Required the Number anſwering to the Logarithm 2,98798 ? 
Looking in the Table I find that Logarithm. under (7) and oppoſite 
£72, therefore, 972.7 is the Number ſought. PEP 55 Wes 
| en there are two Places of Decimals, find the Whole Num- 
ber, and the firſt Place of the Decimal in the Column of N“. as be- 
fore, and the laſt Figure in the, Column marked 112131 e. 
above, and at the Angle of Meeting will be the Logarithm required. 
Example, Required the Logarithm of 44,49? look for 444, and 
Right oppoſite, under , is 2.64826, making the Index x it will be 
1,64826, the Logarithm of 44,49: having the Logarithm, the Num- 
ber is found as before. | 1 
Example, Required the Number anſwering to the Logarithm 
0.75450? looking in the Table I find that Logarithm under 2, and 
oppoſite 569 in the Column of Numbers; now as the Index is (o) 
- the 5 only is a Whole Number, and 68, ſet before the 2 above, will 
make'the Decimal 682, conſequently the Number is 5,682, 


To find the Logarithm of the Sine, Dane or Secant, belonging to « 
£ 25 | ; ne Degrees and Minutes required, ” Ty 


If the required Degrees be leſs than 45; feek the Degrees on the 
Top, and the Minutes in the Left Hand Column Marked M, againſt 
which in the Column ſigned at the T op with the propoſeg — 
ſtands the Sine, Tangent, and Secant required; but when the De- 
grees given are more than 45, ſeek the Degrees at the Bottom, and 
the Minutes in the Right Hand Column marked Mat the Bottom, 
and the propoſed Name at the Bottom. Here it 8 obſerved, 
that the Be at the Top and Minutes at the Left Hand Column, 
added to the Degrees at the Bottom and Minutes in the Right Hand 
Column, always make 90 hence, if a Sine be looked for, the Com- 
plement to it will be found in the adjoining Column; the ſame of 
— and Secants. N | | 5 
Example iſt. Required the Logarithm of the Sine 28? 37'? 

_ _ Find 28 at the Top of the Page, and in the Left Hand Column 
marked M at the Top find 37, againſt which in the Column marked 
with the Word Sine, ſtands 9.68029, the Logarithm of the Sine of 
2837 required; the ſame may be obſerved of Tangents and Secants. 

Example 2d. Required the Logarithm of the Tangent of 67 45 
Find 67? at the Bottom of the Page, and 45 in the Right Hand 
Column marked M at the Bottom, againſt this in the Column mark- 

ed be io. at the Bottom, ſtands 10. 388 16, wich is the Logarithm 
required, 5 i Se 8 


Having 


1 


2» "THE USE or THE!LOGARITHMS. 

= tous Tangent, or Secant, the Cocbine, Co- Tangent. 
* are aways found in the adjoining Columns. 

Logarithm of any Number of Degrees above go? is found by 


e the wen De e e W N 
of the Ren > Boy Þ 7 bh 2-60 $09 15 


4% fd the — Abet of any Clad given. 


5 The Complement , Arithaietic if 8 Nen is what it wants of 
0,0000, or. 20,00600, and is uſed to avoid Subtradtion; for find _ 
: ung it chis is the Rule; take the Reſidue or Remainder of the firſt Fi- 
| Sure to g, and ſo of the Reſt until you come to the laſt Figure, of 
N Which take its Remainder under Fo, and it is done. 
e iſt. I. would have the e Complement Arithmetic of 
2.595 
> For the of Figre g writs 03 6 o; for 6, 2; for 2, 73 "far 5, 4.3 for 
©, ©; and for the laſt Figure 5 write 5; and ſo you have 0. 37405, 
dior the Complement Arithmetic ſought. | 
ö Example 2d. The Complement Arithmetic of 20. 33233? 
For o, (always rejecting the firſt Figure, when there are two Fi- 
gures in the Characteriſtic) write 9, and ſo. on as before kretied, 
and then you will have 9 568% BE” is the 6 Arith- 
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% medic of 20 0.337 23. Th 

i | 1 80 br 2 

. F loco From Feen 20. 0 c 
a Take FEI — 9:62595 | 20.3333 
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er 


Comp. Arith. required 0.37405 0. 37405 | Camp, Arith. . required 9.66867 
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8 for Degrees, 83 and 8 is found b 
Tis Lag 6 between the next greater and leſſer Lojariiyns | 
and — as 600“: is to that Difference :: ſo is the Seconds given; 
to a fourth Number, which fourth Number being added to the Right 
Hand of the next leſs Logarithm gives the Logarithm required. By 
the Reverie of this, when the enen is given, the Seconds may 
be foun 
But if the given Seconds be 2, YE or nearly any other even Parts. 
of a Minute, the like Parts may N. taken of the Difference of the 
Logarithms, and added to the — leſs Logarithm, and that will 
be the Logarithm of the Degrees, Minutes, and E as of a Mi- 
mute required. Lo og 3; 
ws lr may ene N . 


* a 


i, 


on their Angular Point | 


— 


T NIU ONO TR 


The . to Plane Toner thould be 
well und 5 
«(Notwithſtanding'what has been d MI, 1 my not be 
dere improper to SS, 5 party OE n d 
A Plane Friangle 7s 4 4 —_ ” 1 ha 2 N 
anfthires Corner d Ft.. „ 
ure bounded by three 
Dee TT en 
fiſts of ſix Parts, „ 
Nr l 1 e 
n * 
Plane Triangle are 
meaſured by | 
of a Girdls,- deſeribed 


with the Chord of 60 


Degrees, and are fad 7 
to be greater ox leſs ac- 2 


tained between their“ 
Legs; but the Lilles 'Oor \ 
fea are wy $ men- 


I Deg a tho ky | . 51844 a + $13 10 RIC 20 911264 | 
360th Part of the Cir- 
cumference of f any Cir- | « 
cle. 


4 E A ; 1 
All Circles, b great or 2 * are div uk i ng Sas 
Parts, ealled Degrees; 2 each Degree 1 into 50 uy 


Minutes; and each Minute-into 69 * Parts called Foy 


* . is 180 Degrees, Al Quadrant. contains; De 
1 N bes | 

N 5 1 Angle contains 90 Degiivas an | Ole Angiewore than 
an Acute. Angle leſs than go Degrees. 


* The Three Angles 1 every Plane e contain 180 De- 


In” a Right Angled Triatigle, the Right Angle contains 90 De- 
grees, and the two Acute Angles go Degrees between them ; there- 
fore, if one of the Acute Angles in a Right Angled Triangle be gi- 
ven, the other Angle is Sund by ſubtracting the given Angle from 
9o Degrees. 

When one of the Angles in any Plane Triangle is given, the 
Vo of the other two Angles is found by ſubtracting the given An- 
15 e from 180 Degrees; and if two Angles are given the Third is 

wa by nen os Sum of the given Angles from 180 De- 


8 : : 1 N 1 he 
7 1 : 1 
N . f 
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omplement of an A le is what it wants of 
e ws lat, an A LED is 140 Lance of 8 Degrees. "2 
The Cd of 605, Sine of 90"; an of are equal 
and each of them is alſo ago hg 97g Ts 45 Log * 
TDhe Co- Sine, Co- Tangent, and Co-Sebant of, an-Arch de the 
Right Sines, Tangents, and Secants of the. Complement of that 
A 


Three Letters ſignifying an Angle, the middle one ſhews the At 

gular Point, the other two denote the Legs which include it. 

_ Degrees are marked with a Cypher over them, and Minutes with 

2 alſo Sides or Angles given are marked wah A waa but is 
' Fequired, they are marked with a Cypher. 

| he Logarithar of any Angle exceeding 90 Deg joe br randy 
Sue e iven 02 from 180 Bates e Lo- 


The Solution babe Geſer in Plone Tier 3 
eee W which ſhould be gat 2 * 4 


* G 7 
COT, X10 „„ 
n 1 


2 Plane Triangle, if the 8 BY - 
| hy By be . . Radius of a Circle, the other two Les 
| will be the Io of their oppoſite Angies: But if either of 
2 including the Right Angle, be made Radius, the other 


Leg becomes the Tangent of its oppolite Angle, 1 the Hypothe- 
an the Scar of the lame Angle, WY fo 
n Pn ©” © C et 1 8 
A B be made the Radius of a2 N oo "FE SI 


Circle, and with one Foot of Ee 
an A or B deſcribea a 
Circle, le, it is plain that the Leg 
B wilt be the Sine of the Ange 
A, and A & the Sine of the Angle 


* 


S256 you” 
regen 


B: But if A C be made Radius, #1 
C becomes the Tangent of the $318 


e this. dukes fete dess us work: Pro jou þ Plate 
Traverſe, or Mercator's Sailing; therefote, the Terme b Plane Sailing | 
wy be applird to the R3ght-angled Triangle, and then OG to Plane 

Sai 
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TRIGONOMETRY wg 


Ap, making B C. Radius, A C will be T. nt, and A B 
the Secant o* the Angle B: Hence it is plain, has the different 


Sides take their Names according to which Side is made Radius. 


In a Right-angled Triangle, there are always two Sides, or the 
Angles arid one Side given, to find the reſt. 

o find a Side, any Side may be made Radius; then fay, 2s the 

Name of the given Side: is to the given Side : ſo is the Name of 


the Side required i to the Side required. 
To find an Angle, one of the given Sides muſt be made Radius z 


then ſay, as the Side made Radius is to ws. = ſo is the other gi- 


ven Side to the Sine, Tangent, or Secant b . it repreſented; which 
fourth Proportion-muſt be looked for in the Table of Sines, Tangents, 
&c. where will be found the Degrees and Minutes ce. to 


the Angle required, 
The fame may be obſerved in ftating all Caſes in Trigonometry, 


as in the Rule of Three in Arithmetic, whete we are taught to 


multiply the ſecond and third Terms together, to divide their Pro- 
duct oy the firſt Term, and the x, will be the fourth Term, 
or Number ſought, and of the 9 as the ſecond 


Term. And ſince Addition of thms anſwers the Purpoſe f 


Multiplication in Arithmetic, and action that of Diyifion, we 


| have this general Rule for working all Proportions by L.ogarithme, = 
viz. Add the Logarithms of the ſecond and third Terms together, 
and from that Sum ſubtract the ithm of the firſt Term, the 


Remainder will be the rithm of the fourth Term, and of the 


ſame Name as the ſecond Term. 2 2 
Conſequently, to find a Side we muſt begin the Propottion with a 


known Angle, oppoſite to a known Side; and to find an Angle we 


muſt begin with a known Side, and then the ſecond Tan will be Ra- 
dius, which is always taken as a known Angle: | | 


— 


CAS E *- 
. gives; bs Jad either of de Log 


Given, the Hypothenuſe 121 Leagues, the oppolite to the = 
Baſe 54 30/; and conſequently; the uthet Ange 95 305 the _ 


and Perpendicular are required. 


without goin through THgonometry if the Pu⸗ 
dae ear ho be . and may pig the thus: | : 
In any Caſe In Plane Sailing, if the Diſtance be made Radius, the Des 
parture wr "ped and the Difference of Latitude the. Sine Com- 
t ouries 
But if the Departure is made Radius; the Difference of Latitude will 
OR Tg, and the Diſtance the Secaat of the Complement of the 
ou 


© And if the Difference of Latitude is made Radive, the Departure will 


become the Tangent, PF 7 
of 


5 | 9 | 1 ; | 
26 TRIGONOMETRY. 
For the” Conſtruction enen 
Problem VI. in Geometry. 


T 


% 


Nor. Theſe being the fame Figures brought forward, which 

were conſtructed in Geometry, therefore, if the Learner is any Time 
at a Loſs how to conftruct any of them, he may turn back to the 

Problem referred to. | . | it 4 


? 1 


By making the Hypothenuſe C. A. Radius, the Proportion by Axiom 


2 | the Firſt will be, þ 
IJ *To find the Baſe BC. © _— To find the Perpendicular A B. 
As Radius 90? 2 10.000c0 As Radius go? ' 1000000 


- Ts to Hypoth, C A121 2.08278 Is tothe Hypoth. C A 121 2.08278 

So in Sine Ang. A 547 30 9.91069 © So is Sine Ang. C 35? 30/ 9.76395 

ich , 363 2: | b 13 — | | 
2771 4 : 4 1-99 347 ” 1} Citi 1 5; | | 1184673 

; | 42 Io. o £20531 A "Mo 


ee eee a, 1 8 1700000 
To the Baſe B C 98.5 1.9934 To the Perpen, A B 70.25 1.84673 
By making the Bale B r by Axiom the Firit 
*> *'To find the Baſe BC. To find the Perpendicular A B. 
As Sec. Ang. C 35% 30 10.08931 As Sec. Ang. C. 35% 307 10.0893t 
Is to the Hypoth. A C 121 2.08278 Is to the Hypoth. A C 121 2.08278 
So is Radius 90 10.00000. So is Tang. Ang. C 355 3007 9.85327 


—ů — — 


12. 08278 | HH. 11.93605 
10.089 32 WE 180.0893 


To the Baſe B C 98.5 1 1.9934%/ To the Perpen. A B 90.25 1.84674 
By making the Perpendicular A B Radius, the Proportion by Axiom 
the Firſt will be, N 
J 0 ſind the Baſe B C. Io find the Perpendicular A B. 
As Sec. Ang. A 54 300 10. 23609 As Sec. Ang. A 54 30. 10.2360 
Is to the Hypoth. A C 121 2.08278 Is to the Hypoth, AC 121 2.0827 
So is Tang; Ang. A 54% 10. 1467/3 So is Radius go? 10.00000 


1 12.22951 ; I 12.08278 
* 7 ' 10. 23605 my ö 10. 23605 
Jo the Baſe B C 98.5 1 1.99346 To the Perpend. AB70* 25 1.84673 


TRIGONOME TRY, 


By GUNTER's SCALE,” 


In al Preben wrought by Gunter's Scale, when the firſt tha 
ſecond Terms are of the ſame Kind, then the Extent from the firſt 
Term to the ſecond will reach from the third to the fourtn. 
Or when the firſt and third Terms are of the ſame Kind: | 
The Extent from the firſt Term to the third will reach from the 
ſecond to the fourth; that is, ſet one Point of the Compaſſes on 


the Diviſion, exprefling the firſt Term, and extend the other Point 


to the Diviſion, exprefling the ſecond (or third) Term; then, with 
out altering the Opening of the e ſet one Point on the 
Diviſion repreſenting the third Term (or ſecond Term) and the 
other Point will fall on the Diviſion, ewing the fourth Term or 
Anſwer. * 

Now in the laft Caſe it will be thus: 

Extend from Radius or 90 to 54 30! on ah Line of Sines ; that. 
Extent will reach from the Hypothenuſe 121 to the Baſe 98. 5 on the 
Line of Numbers. 

-2dly. Extend from Radius to 35* 30 on the Line of Sines; that 
Extent will reach from the Hypothenuſe 121 to the Perpendicular 
AB 70* 25/ on the Line of Numbers. 

' Obſerve the like in all that follows, weeds in thoſe Proportions ; 
where the Word Secant is mentioned; which may be readily wrought, 
by conſidering the Hypothenuſe Radius, as in the laſt Caſe, Gn 
being no Line of Secants on Gunter” s Scale. 


NorTz. The Radius, according to the Nature of the Proportion, 


my be any of thele, viz. 


Points on the Line of Sine Rbumbs ll go" on the Line of Sines. 
4 Points on the Line of Tan. Rhumbs 145 on the Line of SS | 


C A 5 E 8 II. and II. 
The Angles and | one Los given, fo 2 the Hypothenſe and other Thy? | 


The Angle A C B 3? 15), the Leg B C 74 Miles, given, to 
find the Hypothenuſe — the other Leg: 1070 
A 


For the Conſtruction ſee 
Problem VII. in Geometry. 

N en 1 90 0 : ;y 
Angle C0 — 33 15 
Angle A e $0.45: 


. PR 


J to the Baſe B C274 1.47/75 Is to the Baſe BC 374 2.4377 
| 10. 0 


„ 


% 


* TrxIGonoMETEtY 
| By making the Hypothenuſe A C Radius, it will be, 


. Ns fad the Perpendicalar AB, . To find the Hypothenuſo A C. 
As Sine Ang. A. 56 45 9.92235 As Sine Ang, A 55 4 9.92237 


80 is Sine Ang. C 33% 15 9.73901 80 ic Radius go? 


12.1676 5 5 12.437777 
ns | bar den | 9-92235 
"To the Perpen, A B 179.6 2-2544: To the Hypoth, AC 327.6 2-51 540 | 


By making the Baſe B C Radius it will be, 


To find the Perpendicular "AB. Io find the Hypothenuſe A C. 
As Radius go? '  10.00000 As Radius go? _  10.00000 


P to the Baſe B C274 2.43775 Is to the BaſeBC 274 2.43775 
Sois Tang. Ang. C 2315 9.7866 So is Sec. Ang, C 33,15 10. 07% . 
; | 1425441 . 12. 5157 % 

> -  10.00000 | | 15 10.0000Q 

To the Perpen, AB 17966 2.254% To-the Hypoth. AC 327.6 2.5 1540 


By making the Perpendicular A B Radius it will be,, 


Io find the Perpendicular A B. To find the Hypothenuſe A . 
As Tang Ang. A 569 45/ 10,18334 As Tang. Ang. A 5645 10.18334 

Is to the Baſe B C 274 2.43775 Is tothe Baſe B C274 2.43779 
So is Radius 9 10,0000 So is Sec. Ang. A 56? 45 10,26099 


—  12,43775 5 1232 .69874 
| 10.178334 7 e 10. 18334 
Jo the Perpen, A B 179,% 242544: To the Hypoth, AC 327.6 2-5154@ 


By G U N T E R. 


8 Extend from 56 Degrees 45 Minutes t0-33 Degrees 15 Minutes 
on the Line of Sines, that Extent will reach from the Baſe · 274 ta 


the Perpendicular 199.6 on the Line of Numbers.* _ 
2 2dly. Extend from 56 Degrees 45 Minutes to Radius on the Line 
of Sines, that Extent will reach from the Baſe 274 to the Hyporhe+ 
nuſe 327.6 on the Line of Numbers. \-\ 


CASES 


4 


TRIGONOMETRY. „„ 


VVV 
The Hypothenuſe and one Leg given, to find the Angles and other Leg. 
The Leg A B 69, the Hypothenuſe 150 given, to find the | 
ACB, or B A C, and the Leg B ©. * Anglo 


F 


For the Conſtruction ſee 
P roblem VIII. in Geometry. 


To find Angle C. Iu0 find the Baſe BC. 
As the Hypothenuſe 150 2.17609 As Radius x 10.00000 
Is to Radius 10.00000 Is to the Hypoth. 150 2.17609 
do is Perpendicular 6g 1.83885 So is S. Ang, A 62% 339% 9.94839 
| | o Af 12.120468 
5 9 55 17685 | to. ooo 
Jo Side Angle C 23e 23“ 9.66276 To the Baſe 133.3 2.12448 
| By making the Perpendicular Radius it will be, | 
Io find Angle A. To find the Baſe B C. | 
As the Perpendicular 6g 1.83885 As Radius N 10.00000 
Is to Radius 10. ooo Is to Perpend. 999 1.8388 
So is the Hypoth, 130 2.17609 So is Tang. Ang. 629 37' rb 
| wo 12.17609 . 1 12.124563 
1.83885 = _ 10.00008 
To Sec, Ang, A 62® 3) 10.33724 To the Baſe 133.3 8.453% 
— . 5 | . — — 


By G UN T E R. 


$ Extend from Hypothenuſe 150, to the Perpendicular 69, on the 
Line of Numbers, that Extent will reach from Radius to Sine An- 
gle C 27 Degrees 23 Minutes on the Line of Sines.“ | 
2dly. Extend from Radius to Sine Angle A 62 Degrees, 37 Mi- 
nuted, that Extent will reach from the Hypothenuſe 150 to the Baſe 
133-2 on the Line of Numbers. 80 jo 55 a 5 


. We ar, 


The Legs given, 1 fog the Angles and Hypothenuſe. ' . 


R The Lacs AB 980, B C690 3 to find the Angle B A C,o or 
AC n Vo or m 


"Id making the Bak Kin, it wil tet. „ 
Io find the Hypoth. Ac. 


Is to the Baſe 600 2.83885 
So eg 1 C 54* 510 10. 23979 


s FR... T ba r bot 0" 07864 _ 
1 2.83885 : : _ 10,00000 * 
„ ng i 
ses. 510 — To the roa. my 3.07864 
3 yy 
4 | By waking ae Perpadctr Radius, it will te, 
: = A e bee. C. 
As the Perpend. 980 * 2:99123 | * Radius | ot 10.00600 
Is to Radius 10.000800 I to the Terpend. 980 29225 
So is the Baſe 690 2.83885 So is Sec. =c A 35? 91 10.08743 
| | 12.8388 5 8 \ 1 3.07866 
n : 2. 22¹²3 145 Xi an 2 ; 
Tot Tan, . A 35 9 2200 To the dae * 3. . | 
n Y-* 12 * 1 


BY o UN 1 E R. 


55 it 
© The Extent from 690 to 980 on the Line of Numbers, will reach 


from br (or 45 1 1 neg to 54-51 on the Line of Tangents.. 
re. © The | 


4 tn 


e * 10. ooooo 
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THE SOLAR SYSTEM. 
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TRIGON:OMETRY: 37 


Adly. The Extent from Sine Angle A 35 Degrees 9 Minutes to 
Radius, or 9o Degrees, will reach from the Baſe POYe the my 
thenufe 1198, on the Line of Numbers.” 


Norz. When the Degrees and Minutes of one Angle of a Ri 75 | 
Angled Triangle is found, the other Angle is alſo given in the 
bles, without ſubtracting from go*, whether in Sines, Tangents, 5 
Secants, for one Angle is always the Complement of the others 
| therefore, if the Degrees at the Top of the Tables and the Minutes 
in the Left Hand Cuumn, which always correſpond with the Loga- 
rithmic Sine, Tangent or Secant increaſing downwards, are found 
then the Degrees leſs than 90?, belonging to the other Angle, will be 
as the Bottom of the Tables, and the Minutes in the Right Hand 


Column; and, on the contrary, if the Degrees at the Bottom, and | 


the Minutes in the Right Hand Column, correſpond with the Loga- 
rithmic Sine, Tang.-&c. then the Degrees of the other are at ms 
Top, and the Minutes! in the Left Hand Column.“ 


we 
= 


2 22 8 TIEN the Learner in Trigonometry. 


veſt, 1. The Hypothenuſe 98- Miles and the Angle oppoſite to 
2 33* 45 7 to div the Baſe and Perpe Angle oppoſ 
2 Baſe 54. 45 and the Perpend. 81.48 Miles. 
ueft. 2. The-Perpend. 82 Leagues, and the Angle oppoſite: to 
_ aſe 33* 45 given, to find the Hypoth. and Baſe. 
Anſ. The Hypoth. 98.62, and Baſe 54.79 Leagues 
| 82 3. The Baſe 82 Yards, and the angle oppoſite to the Per. 
on 37 45 given, to find the Hypoth. and Perpendicular. 
Anſ. Hypoth. 98.62, and the Baſe 54.79 Yards. 
So +- 2 18 1 126, and OTST 20 Miles e to m 


- - Anſe Baſe 104. 8 Miles. 


Duet. 5. The Hypoth. 124, and the e Baſe 86 Miles given, to find 
the Perpend. 


Auſ. Perpend. 89 35 Miles. 
a ab 6. The Baſe 64, and Perpend. 1 14 League given to Gad 


e ln Hypothenuſe I 30.8 * | | T 
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0BLIQUE TRIGONOMETRY. 


x10 N um. 
8 are in dre Proportion the 
9 2 i 


: 0 A $ E he 
r to find vither of the other Lops. 


| The Angle BDC 101 25 and CBD 44 42, and n 
9 . 


N all Plane T 
a ee x 


7 — 
— IT 


— — — 
— ̃ - 
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For the Conſtrudtion ſee 
Problem X. in Geometry. 


1 
i” 
1 
11 
1 
i! 
\ 
| 
i 
| 
1 
| 
' 
x 


— * — 
— — — —— — -—_ 


The Propono an by Axiom II. will be, 


| 1 D 101 fo — 0 9.99132 
rn — — 1.88084 
l a” — pres * 9.864920 

| 11.7280 
To the Side D © 533 — — 73669 
Let the Triang ie A BC be circumſcribed by = big c | 


a Circle, it is plain nt each Side becomes a Chord 
to its reſpective Arch; from hence, as the Chord F, 
of the Arch A C is to the Chord of the Arch Ss A 

Os Side A C to the Side CB. 


— 


Now it woken "AY that half the Chord is the Sine of th 
Arch ſubtended by that Chord; therefore in the Triangle A B C, the 
Sines of the Angles will be as the Halves of their oppoſite Sides; 
and fince the Halyes are as Wholes, it follows, that the Sines of the 
r IE pps fits that is, AC: © B:; Sine Ang. 


B: to Sine Ang. A, &c 


\ 
\ 


4 | Te 


oni TRIGONOMETRY: 33 


| of 1 101926 
5 To find'B P. 2 0 bad of 8 


As Sine Ang. Diete by 9.991 32 Tho Sum ofthe e bd 
Is to the Side B C 76 1. 88081 55 | 
3 033.53 974625 


11.627065 
| 9-99132 | 
Io the Side B D 43,23 1.635 2 5827 1.580. 
—— | ä 101.25 


— — — 


The Supplem. of the Ang. D 78.35 


7 GUNTER- 


c Extend from the Supplement of Ane D 78 35% 10 Angle B 
o 427 on the Line of Sies, that Extent will reach from = Side - 


Fee, to the Side D C 54, 53 on the Line of Numbers.“ 
on Extend from: the Supplement of Angle D ” pol 35 0 Angle 
T7 on the Line of Sines, that Extent- will reach from the 
Side BC 76, to the Side BD een Line of Numbers.“ 


CASES and I 


Two Sides nd av gl a far 


The Side B C 196, D B65 Miles, and the Ar CD 49 
given, whirl, e. & CD: 


For the Conſtruction ſee Problem 
XI. in. Geometry» 


The Proportion by Ax10M II. will be, 


—* 


To find Angle D. "CON : 
As the Side B D 65 — — F nr 
Is to Sine Angle . * — — 972198. 
801 is the Side 0 406 — — 05 
| Rr e 11.4729 
is” „ 1 . 6 - . - | 1. 1291 


To Sine Angle D 120* 4 ” —_ 9.93438 


tt 
_ 
N 


| [a> 


* 


% OBLIQUE TRIGONOMETRY. 


. A + 
ö 4A. - * > 


ha 'To find D A 180. 3 
The Supplem. 59.17 og” Angle D. 
As Sine Ang, C 31? 497 © g.7t 198 — 5 
Is to che Side BD 65 1.8127 120.43 Angle D 
So is Sine Ang B 27.28 9.66392? 1. 3 Angle -. -- 
— 17. 1.47683 33 152. 32 their Sum 
1 — J 138580. 0 
To the Side DC - 56.88 1.754388 1862.32 Sum. ſubt; 
— 8 of 27.28 Angle B 
7 £4 ; — U 


— 


. 


Here it may be proper to ive that if the given Angle be Ob- 
tuſe, the Angle ſought will be Acute; but when the given Angle is 
Acute, and oppoſite to a leſſer given Side, then the required Angle 
is ddubtfu},;. whether Acute or Obtuſe ; it ought, therefore, to be 
determined before the Operation. . For it is plain the above Propor- 
tion produces 50. 17 for the required Angle; but as it is Oban. 
its . to 180 Degrees muſt be taken, v Viz. 120* 43%. 


"54 7 By. GUNTER. 


c The Shs from 65 to 106 on the Line 1 Numbers wil 3 
from 31 49“ to 59? 17! on the Line of Sines.” > 

2dly. The Extent from 31* 40 to 27 28' on the Line of qu 
ann of Numbers. | 


| A Xx I O M ; UI. . 

In every Plane Triangle! it will de, as the Sum of any two Sides 
is to their Difference, ſo is the Tangent of half the Sum of the An- 
gles oppoſite theſe Sides to the Tangent of half their Difference. 

Which half Difference, being added to half the Sum of the 
Angles, gives the greater; but if 48 the Remainder will be 
the leſſer Angle.“ | | 


P Produce the leſſer Leg C Bof the Tri- 
5 Ee AE, till B D becomes equal to 
; then biſect D C in E; ; join A D and 
bie it alſo in F, which ſoy. 2. 6. Eucl.) 
will be perpen rpendicular to -and-draw 
E F, which (by 2. 6. Euclid) will be pa 


N. 5 
rallel to A C. Then will the” Angles AB F=F B Das ABD, which . 


external bop BD is (32. 1. Eugl.)=>A BC+BC A, that is the Sum 
of. eg oppoſite Angles req 6 au 


raw B G parallel to C A, ſo will the Angle G B A be (by 2 


nel equal a its alternate one B'A ©. And if om half the 9 th, 


F — 


* * - 


j 
— 
= — a Ae ——_—— 8 


nen neee 8 


1 2 
> ; 


. As E 8 th. d . 


Tis . and their contained Angle given, . to find — the 72 
Angles and the third Side. 1 


The Side B C 109, B D 76 Leagues, and Avgle CB D 101 300 
ry” bo _ the Angle B D C, or B 99 LIE the Side C D. 


- A * * | fn 
1 1 * Uls 1990 10 n 4 — b; : 


: rag Confiruttian 4 
ee in 8 
Qs 


file BO 10h abi a 57 

5D ith wr Seas 101 30 

their Sum 18 "53 theirDif] 8 30 Sum of the Angles 
| $ „ — P00 c | 


; Sum t As 


oppoſite Angles, you take the leſſer Angle; : that is, if from Angle A B F 
you u take the Angle G B A, there will remain the Angle G B F = half the 
ifference of the oppoſite Angles :- And fo alſo if from C E, 7 7 the Sum of 
the Legs, you take C B the leſſer Leg, there will remain 0 =: the Dif- 
ference of the Legs. And fince the Angle A B F is Ri t-angled, if BF 
be made Radius, A F will be the Tangent of the Angle A B F, that i is, 
the Tangent of 5; the Difference of the oppoſt poſite bs. gles z). and in the 
little Triangle G B F, G F will be the Tangent of, the Angle G B E, 
that is, the Tangent 'of ag the Difference af the oppoſite Angles:) 
ut the Segments of the Legs of any Triangle cut mt Lines parallel to 
the Baſe _ (by Eucl. 2. 6.) proportional as ER C: C B FA: EG, 
that is, half the Sum of the Legs is to half 410 Difference, as the Tan- 
gent of halt the Sum of the oppoſite Angles is to the Tangent of half 
ir Difference: but Wholes are as their me” wherefofe the Sum of 
the Legs is to their Difference, as the Tangent of half the Sum of the 
W REY is to the un mmm 1 


17 


N | E3 | Ws; The 


5 ORULIQUE rRIGOoNOMET Rv. 


The Pro ortion by Loom III. will be, 

To find the Angles 2 ' 
As the Sum of the Sides B C and  D=185 = 2.26717 
Is to their Difference & 1.51851 
80 is Tang. of f the Som of the gs 100 D 35 39 15 991224 


| ENT 7 7 | T1-43075 
| , OT LES 8 HONG. Dots rot #4 od T3 OO L7 
= To the Tan of Z the Dif, of the 8 © and D 8* 17 9.16358 
; To half the Sum of the Angles D and G N SE] 9 15 
= Adil the Difference * * S i MLS 
1 Ginest the g Fe As | 47 32 
2 | ny Hoe elſe * C 2 58 
. the the Sidi found by Ax10M II. for it wil be, 
As Sine Angle D 4) os — — 9.86786 
Is to the Side B C109 2 2.037. 
Do is dine N B 975 EY — — 29901 
ee, i 132.02862 
To the Side D © required 1 144. 46 — 2.16076 
— — 


% : {3 By, GUN TER, 515 


wy The . 185 to 33 on the Line of Numbers will NT 

from-39? 15 to 8* 19! on the wag of - peyote 

| 2275 2 The Extent from A 32 to 78 30 (the Spe 

plemenr of Angle B) on the fax of Sine, will reach from the 
ide B C 109 50 e N 324 D © required, on he Line of 


ORE. wy 


AX; 1 0 1 T. 
In any Plane Triangle, as the Baſe or ER] Side is to the Sum 
of the other to Sides, ſo is the Diffecence. of the Sides to the Dif- 
ference of the Segments of the Baſe, made by a Farne let 


fall from the A Dev, oppoſite to the Bale. 
And if half the ifference of the Seg ments be added | wf 
their Sum, it will give the greater ee 5 but if ſubtracted, the 


Remainder will be the leſſer Segment,” 
+ The 


- * 


OBLIQUE, TRIGONOMETRY, 97 


The Triangle, being thus cut, becomes two Right-angled Fri- 
angles, the ee and hs of which are HOG | to n ad 


Angles by Axiom I.“ 
CAS E. vl. n v > 


wdr Sides givin, to fold the Angles. 


. The Sides B C 105, BD 85, and Q D Mites ging 120 
nne BED, de 4 = 


Op 


| Fes the Conſtruction * Es 
problem XIII. in Geometry, 


" - AK -7 


Tie Sam ef the een Bides FEE 
0 Antal HE $41 44; 
* Difference of the two ſhorteſt Sides 35 
: * The Proportion by Ax1om IV. will be, 
date Io ſind BC. 7, ; 
As the side B . — 10g 2.02119 524 the halfof gr. Side 


Is to the Sum of the Sides BD&D C 135 2.13033 22 half Dif. oftheSeg. 
So is the Dif, of the . 35 1.54407 


YA 3 35 the greateſt Segm, 


: 3-67440—— 
| 78 | OP POTTY: 
Dif, of the $egs of the Baſe or gr. -Sido "4591-65320 


From the Angle B in the Triangle A B C let fall che Perpendicular 
BD; on B as a Centre, with the greater Leg B C as a Radius, deſcribe 
the 122 and produces A B to X and Y, and C A to Z. 


"+ 9-4 


Then (by 35. 3. Euclid) A XA Kis SATGixX AZ viz. © B Cm 

BA: x: BC EAA SAD X ; D C-DA: 
Therefore A: CB A:: BC—-B A: 1 | 

D C- DA; otherwiſe let the Difference | \ 


of the Squares of the Sides B Cand AB 

be taken, and divided by the Baſe AC, 

the Quotient will be the Difference of * 
2Z 


the Segments of the Baſe aforeſaid, , | — 


£ 
ff 


— 


\- 


: . OBLIQUE/TRIGONOMBTRY. 


© Having divided the Rigtit-any led Tri into two Right-angled 


Tran. the Hypothenuſes and Baſs * which, are Kr r to 6 find 
e v7 Axiom I. as follows : = BE. 
To find Angle BD A. 0 
As the Hypothenuſe B D 856 1.92942 . -g90* of 
Is to Radius ) - OO. 61 56 
80is the greatelt Segment 75 1.87 506 xe) ——— 
— ae 40 4 :a/nak 4 
11.8750 
1.92942 90 © 
eee peru 9-946 E + 21118 7.58 
—— 
—— eee "I-72 
To bnd Angle A P C. 
As the Hypothenuſe DC o 1.69897 Co. Ang. BDA 28 
Is to Radius ? 10. o ADC 3 7 
$0 in the leler Segment A C 30 1.47712 
| "Op . 
1.698 


To the Sine A „Ape 797757 
N — = 


* 


3 "By -0 UV N T E R. 


-zſt, Tbe Extent PREG 105 to 135, will reach from 35 to 45 on 
the Line of Numbers,” 
2dly. © The Extent from 8 5 to 75, on the Line of Numbers, will 
2 from Radius to 615 50% e nenn the Line of 
es. 
diy. The Extent from 50 to 300 on the Line of Numbers, will 
reach from ann. AD C 365 5 on the tan of dines. 
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BEE we begin Navigation, it may not be improper to give 


PU " 


the Learner: ſome Idea of the Syſtem of the Univerſe, com- 


monly called the Solar, or Coper nican, yſtem, which is as follows: 
The Sur, that immenſe and amazing Globe of Fire, the Foun- _ - 
tain of the Heat and Light of the whole Syſtem, is placed near the. - 
common Center of the Orbits of fix opaque Spherical Bodies, 
which make their Revolutions round it in leſs or more Time, ac- 
cording to their ſeveral Diſtances from it. 5A 
Mercury is neareſt to the Sun, and receives its Light and Heat 
from it, and revolves round it in an Ellipſis in two Months and 
twenty-eight Days. 6 | de > Oo : 
Venus is ſomewhat higher in the Syſtem, and deſcribes its Ellipfis 
round the Sun in 7 Months and 15 Days, and becomes our Evening 
and Morning Star by Turns. | #38 
The Barth is next to Venus, and deſcribes an Ellipſis round the 
Sun in 3651 Days, or one Year, which being at a greater Diſtance 
from the Sun than the former Planets, and therefore receiving lefs 
of its Light and Heat, to make up'the Deficiency, the wiſe Author 
of Nature has cauſed a ſecondary Planet, called the Moon, to move 
round it in 27 Days, 12 Hours, and 44 Minutes; it receives its 


Light and Heat from the Sun, and reflects it upon the Earth, which 


in ſome Meaſure compenſates for the Abſence of the Sun, during 
the Winter Seaſons, in the North and South. v- Ae 

Mars is ſtill higher in the Syſtem and takes a larger Circuit, re- 
volving round the Sun in 1 Year, 10 Months, and 22 Dass. 

5 is the largeſt of all the Planets, and deſcribes a large 
Ellipſis round the Sun in 11 Vears, 10 Months, 27 Days; there are 
tour Satellites or Moons moving round it ; they receive their Light 
from the Sun, and reflect it upon their primary Planet, as the Moon - 
does upon the Earth. | 


Saturn is the moſt remote of all the Planets, revolving round the 


Sun in 294 Years, has 5 Moons which move round him, and is alſo 


ſurrounded with a prodigious Ring or Atmoſphere. * ; 
The Fixed Stars are ſuppoſed to be of the ſame Matter with the 
Sun, and made for the fame Ends; each of them the Center of its 
| own 

2 


to be eclipſed by it, but alſo from the very Appearance 


40 An Introduction to the Art of Navicarione 


own proper Syſtem, having Planets, moving round it as our Sun 


has. 


Comets are a Sort of Planets moving round the Sun in Ellipſis ſo 


very oblong, that their viſible, Parts ſeem to be in a Manner Pa- 
rabolical, but have ſuch vaſt Atmoſpheres about them; and Tails 


derived from the ſame, eſpecially when they come near the Sun, 
as imply them deſigned for very different purpoſes from the other 


Planets. : 


Having given a curſory View of the Syſtem of the Univerſe, we 


- ſhall pow conſider. the Earth a, little more particularly; a perfect 


Knowledge of the Figure and Motion of which, with various real 


and imaginary Lines upon it, is abſolutely neceſſary in the Art of 
Navigation. © | | | ae 5 


Fhe Land and Water of this Earth or Planet upon which we live, 
make à Compoſition of a Spherical Form, or rather an Oblate; Fi- 
Nabe called the Terraqueous Globe, which by turning round its 

is every 24 Hours, from Weſt to Eaſt, cauſe all the heavenly 
Bodies to revolve apparently from Eaſt to Weſt in the ſame Time, 
making the V iciflitudes of Day and Night ; and this Earth, toge- 


ther with its Moon, by moving round the Sun in 1 Year, or in 365 


N. Hours nearly, produce the Seaſons of the Year, viz. Winter, 
ummer, Autumn; and Spring. LT - 
That the Earth is round, or nearly fo, will appear, not only from 
the circular. Shadow it has upon the Moon when that Body 4 2 
of the Sea, 
and the many Obſervations made by Perſons ſtanding upon the Shore, 
and viewing a Ship departing, from the Port; they firſt loſe Sight of 


the Body of the Veſſel, whilſt they can till ſee the Rigging and 


uppermoſt Sails; but as the Ship recedes farther, they loſe Sight 


C - 


pdf thele allo, as if the Whoje were ſunk into the Deep. Again, in 
| 81 | 


a Ship making towards land the Mariners firſt deſcry the Tops of 

Steeples, Trees, &c. pointing above the Water; next, they ſee the 

uildings themſelves ; and laſtly. the Shore, which can only be the 
ects of the Earth's Rotundity. 8 F 


21 being a Globe, is alſo confirmed by the many Voya es which 
have been made round it, from Eaft to Weſt : Firſt by Magellan's 


Ship in the Years 1510, 1520, 1521, in 1124 Days; by Sir Francis 
Drake in the Vears 1577, 1578, 1579, 1580, in 1056 Days; by 
the late Lord Anſon, in 4 Vears; and lately by the Captains Byron, 
Carteret, Cook, and Clark, accompanied with ſeveral able Ma- 
thematiciahs and Naturaliſts, whoſe Obſervations and Diſcoveries 
do Honour to this Nation, as well as greatly contribute to the 
Improvement of Geography and Navigation: they have diſco- 
vered many Iflands in the South Seas, which formerly were un- 
known to Europeans. | eee 

py TEK, Unevenneſſes of the Earth's Surface, ariſing from the 
Hills and Vales, is no material ObjeQion'to- its being . as 


*Y 
b N 
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' Youud}/ finde the higheſt Hill or Mountain bears not ſo great a Pro- 


portion to the Bulk of the Earth itſelf, as the little Riſings upon the 


Coat of an Orange, bear to the Bigneſs of that Fruit. 


In order to deſcribe the Poſition of Places, Geographers: have 
found it neceſſary to imagine certain Cireles drawn upon the Surface 
of the Earth; to which they have glven the Names of Eguator, Me- 


ridian, Horizon,” Parallels of Latitude; Ge. Ir 


£307 
I. The Axis is a ftraight Line, imagined to paſs through the Cen- 


tre of the Song the extreme Points are the Poles, on which the 


Earth is fuppoſed' to move, one called the Artic or North Pole, and 
the other the Antartic, or South Pole. 183 


II. The Equator is 2 great Circle under the Equinoctial Line in 


the Heavens, compaſſing the Earth in the Middle, between the two 
Poles, and divides it into two equal Parts, called the Northern and 
Southern Hemiſpheres: From it the Latitude of Places is reckoned - 
either North or South; and on it are counted the Degrees of Longi- 
tude from Eaſt to Weſt. This Circle is called Zquator, becauſe 
when the Sun comes to it, which is twice a Year, viz. about the 
21ſt of March, at his Entrance into Aries, and again into Libra about 
the 23d of September; then, making equal Day and Night throughout 
the World. A LORD 233605 O97 tes * 85 ä 
III. The Meridians are Circles which paſs through the Poles of the 
Earth, the Zenith and Nadir; eroſſing the'Equator at Right Angles, 


and divide the Earth into two equal Parts, one Eaſt and the other 


Weſt; and is ſo called, becauſe, when the Sun comes to the Meri- 
dian of any Place, it is then Noon or Mid-day. They are infinite 
in Number, for all Places from Eaſt to Weſt have their ſeveral Me- 


ridians; of theſe one is called the f or chief Meridian, from which 


the Longitude of Places is reckoned ; it is of ſpecial Note and Uſe, 
but yariouſly placed by Geographers,” ſome placing it at London, 
others at Paris, Teneriff, &c. and is divided into twice 90 Degrees, 
numbered from the Equator towards each Pole ending in go Degrees, 
And ſince the Earth turns once round its Axis in 24 Hours, every 
Point upon its Surface deſeribing a Circle of 360 Degrees in that 
Time, therefore, any Place lying 15 Degrees to the Kaſt of us, has 
the Sun upon its Meridian one Hour ſooner; or it is Twelve o' Clock 
with the Eaſtermoſt, when it is Eleven with us; and any Place 
15 Degrees to the Weſtward of us, has the Sun one Hour aften 


* C% 


IV. Latitude is the neareſt Diſtance of any Place from the Equa- 
tor; it is meaſured on an Arch of the Meridian intercepted between 


the Place and the Equator, and therefore can never exceed go De- 


. It takes its Name according as the Place is ſituated, either 
orth or South of the Equator; therefore, all Places that lie at the 
fame Diſtance from, and en the ſame Side of the Equator, are 
faid to be under the ſame Parallel of Latitude. Whence it follows, 
"that if a Ship ſails from a yo Latitude directly North, & in a 
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South Latitude direRtly South, the encreaſes her Latitude equal ts 
the Diſtance ſailed 3 and if a Ship fails in North Latitude Southerly, 


or in South Latitude Northerly, ſhe decreaſes her Latitude, becauſe 
| ſhefails nearer to the Equator z from whence the Latitude is counted 
upon the Meridian: but if a Ship fails from à South Latitude into 


a Northerly one, or from a North Latitude inte a. Southerly one, 
from the Difference of Latitude ſubtract the Latitude left, and the 
Remainder will be the Latitude come to, and of a different — | 


5 with the Latitude left. 


P̃srullel of Latitude are Circles parallel to the Equato by 1 . 

The Difference of Latitude is an Arch of the Meridian Abs 
between tie two Parallels of Latitude; or it is the. leaſt Diſtance of 
the! Parallels of Latitude of two Places: ſhewing how far one of 


tthem is to the Northward or Sputhward of the _ and can never 


exceed 180 Degrees. 
V. The Longitude of any Place on the Earth is expreſſed by an 


Arch of the Equator, ſhewing the Eaſt or Weſt Diſtance of - of 
Meridian of that Place, ſrom ſome fixed Meridian, where Longines 
Is reckoned to begin, 

Difference of Longitude i is am Arch of the Equator, intercepted be- 
tween the Mczidians of two Places, ſhewing how far one of them i * 
to the Eaſtward or Weſtward of the otherr. 

As Longitude begins at the Meridian of fome Place, %s F is count- 
od: from thence both Eaſtward and Weſtward, till is meets at the fame 
Meridian on the oppaſite Point, therefore the Difference of Longi- | 
tude can never exceed 180 Degrees. 

VI. The Horixon is that apparent Circle which limits. or 8 
1 or on the Sea, or an extended Plain; the Eye 


— ori 9 ng always ſuppoſed the Centre of his Horizon. 
Sach Far f this 1 — is 90 Degrees from the Centre of it 


Ser our Heads, which Point is called the, Zenith; and. the 


Point of the Heavens -oppoſite ie or under on foe is called 


| the Nadir. - 


When the Sun or Stars come above the Eatermo Part of the Ho- 
nion, they are ſaid to riſe 3 and when they deſcend the Welter 
| Part they are ſaid to ſet. 

When-a Ship is under the yy tor, doch the Poles appear, in the 
Horizon, and, in Proportion as ſhe ſails towards either, or increaſes 
her Latitude, that Pole is ſeen proportionably above the Horizon, 
and the other diſappears -as much; but when a, Ship is failing to- 
Wards the Equator, or decreaſes ber Latitude, ſhe depseſles the 
hn Pole; that is, its Diſtance. ſrom the Horizon decreaſes : 

ſequently the Latitude of a Place is always equal to the Eleva- 


| tion of — Sr above the Horizon. 


This Circle is repreſented by the Mariner's Camgal, divided into 
r Points ir Rhumbz, each 2 15. . "hs 


*. 6 * A 1. * 
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The Tropics are two Circles parallel to the Equator; and'diftait 


| 5 round them, according to the different Motions of 
Sun. 12) ĩ·˙ 


poſite Parallels and oppoſite Meridians. It is Mi 
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from it r grep 29 Minutes; that on the North Side of it is 
called the Tropic of Cancer, at which the Sun has Mong; North 
Declination'; then making to us, and all Places in North Latitude, 


the longeſt Day and ſhorteſt Night, which is about the 21ft of June, 


The other on the South Side is called the Tropic of Capricorn, at 


which the Sun bas its greateſt South Declination, making then our 
orteſt Day and longeſt Night, which is about the 22d of De- 
cember. | | | 


© The Polar Cirtles are alſo parallel to the Equator, compaſing the 


Poles of the World at 23 Degrees 29 Minutes Diſtance; that'a 

the North Pole is called the Artic Circle, and the other is called the 
Antartic Circle, N N B ; ee 
Theſe Tropics and Polar Circles divide the Globe of the Earth 
into 5 Parts, called Zones, of which#z were accounted by the Anci- 
ents to be fo intemperate, as to be uninhabitablez the Zones are 
called Torrid, Frigid, and Temperate, that is, 1 Torrid, or Burn» 
ing A ,.2 Temperate, and 2 Frigid or Frozen Zones. " 
The Torrid Zone is all that Space of the Earth and Sea, which lies 
between the Tropics of Cancer and Capricorn, and is 47 Degrees - 
broad; its Inhabitants ſee the Shadow of the Sun turn ſometimes 


towards one Pole and ſometimes towards the other. 


The Two Temperate Zones are thoſe Spaces of the Earth and Sea 


contained between each Tropic and the Polar Circles z the Inhabi- 


tants of the North Temperate Zone have their Shadows at Noon fall 
North; and thoſe of the South Temperate Zone have their Shadows 
at Noon fall South. | | boy 2"uY 
The Two Frigid Zaues are contained between each Polar Circte 
and its Pole; thoſe who inhabit them have their Shadow alwa 


*& - 
| 


| Climates are thoſe Tracks of the Earth bounded by imaginary 
Lines running parallel to the Equator, and of fuch a Breadth from 
South to North, that the L of the Artificial Day in one ſut- 
paſſes that in the other by Half an Hour, 1 i 
The Inhabitants of the Earth are diſtinguiſhed by the ſeveral Me- 
ridians and Parallels under which they live, and are denominated 
either Periæci, Antieci, or Antipodet. 1 | 
The Periæci are thoſe People of the Earth who live under the fame 


Parallels, but oppoſite Meridians. 


The Antiæci are thoſe People of the Earth who live under the ſame 
Meridians, but oppoſite Parallels. . 
The Antipodes are ſituated directly oppoſite to each other, the Feet 


of the one directly againſt the Feet of the other, lying _—_ op- 
night with one 


when it is Noon Day with the other; the longeſt Day with the one 
is the ſhorteſt with the _— 
. | Fo 


the Length of the Day with the one 
1 8 18 


* 
* „ my 
* - — A 1% — _—_— 


1 10 e i bars ek el am 
e with the one 3 it is Winter with the other. 
uri are Earth and Water, e divided i into four. 


„ B led * 6 ffrica, 


eee e 

doms, and 8 tin Hen 

-ontinent, and ica another. 
that is environed or encompaſſed 


ritain and 4 * 
1roun 


iled into Conti- | 


A Bos Land almoſt ded,. 1 Water, 
fa Land which Joins- the ſame to the Con- 
tinent. eel) » * a. 

An the Peninſula to the 
Conti bY the 2500 1 


. of which a Ca 
tay! — . is a riſing Part of dry 


ing firſt at a 5 
— Eamon ing encompaſſed with Water, "whoſe 2 in ; 


furrounding/the® dry. Land, cut and ſhape inding Bays, 
Creeks, and Da 4. Inlets, and n itſelf round them all, 


eee can. 3 | N WINS ai. 


ava, Collectien of Salt Water, ſeparatin 'Conti- 
ne ne om og * and aſhiug their Borders er es. K 


0 9 N55 P Part For the Ocean, to which we muſt fail through ſome | 


4 as the Maditer rancan, and Baltic Seat. 
Er Strait is a narrow Part of the Ocean lying between two Shores, 


85 Age! Way into ſame dea, as the Seen af Gibraltar that 
d into 


Medi "May a Sea, and the W winch leads into the 


6 Sea, * WAG 
bed Creek is a e Fein Part of che <4 or Rive that goes up 
but a little Way into the Land. CAD 
Mc "Bay is a great.Inlet of the Land, as the Bay of Bi cep, and the 
220% — otherwiſe Bey is is 2 Station or i for Ships to an- 
* River i is a conſiderable” Stieamh of Water Ang out of one or 
| men Sprin 5k and continually gliding along in one or more Chan- 
u 5 till it harges it itſelf into, the C reac. The leſſer Streams are 
. Rivu lets. TH) SN 
A Late 18 that which continual] ARS * keeps Water i in it, as 
the Lake Zair, in Africa, and M nelly rei in America. 
A Gubph is à Part of the "nc, or Ses, contained between two 
Shores, and is every where enyironed by Land, 4 its Entrance, 


where i it Forman Wy other Bays Sew, or Oceans, | 
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There are Give Oceans, namely, the Northern, the Atlantic, the 

Pacific, the Indian, and the Southern. 
he Atlantic Ocean is uſually divided into two Parts, one called the 

North Atlantic Ocgan, and the other the _ * or Ethigpic 
Ocean, 
1 Northern hs edel to che Northward of 
and America, towards the North Pole. 

The Atlantic Ocean lies between the Continents of Sarde and 

ca, on the Eaſt, and America on the Welt, 

That Part of the North Athantic Ocean lying between 
America, is frequently called the Weſtern Ocean. 

The Parte Doan or, as it is ſometimes called, the South Sea, i 
— by the Weſtern and North-weſt Shores of America; and 
the Eaſtern and North-eaſt Shores of Ha. 
The Indian Ocean waſhes the Shores of the Eaſtern Coaſts of 
2. and the South of Ia, and is bounded on the Eaſt ww 
Judian Iſlands and the Southern Continent. 
The Southern Ocean extends to the rd of Fica and dau? 

rica towards the South Pole. 

. NoTe, Here the Teacher will perhaps find it convenient to have 
a Globe, or Map of the World before him, whereon he can point 
out the ſeveral Poſitions, Latitudes, Longitudes, &c. to the Pupil i 


as that will ſtrengthen his Memory, and give him a better Idea than 


he can poſſibly have by only reading them over. The ſame may be 
PO OR LIR e eee 
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HRE great End and Buſinek of Navigation is to inſtruct che Ma- 
pf riner how to conduct a Ship through the wide and pathleſs 


8 to the remoteſt Parts of the W the ſafeſt and ſhorteſt 
Way, in Paſſages navigabſe. a 
For the due and regular Performance of which are requifite— 
-a perſet Knowledge of the Figure and Motion of the Earth, the 
 _ various real, „ee ſo as to be able to aſcer- 
._ tain the real Diſtance Situation of Places with reſpect to one 
n another, with the Uſe of the ſeveral Inſtruments made Uſe of in mea- 
— the Ship's Way; ſuch as the Log, Half. minute Glaſs, 
Quadrant, to take the Altitude of the Sun and Stars; Compafs, to 
xepreſent the ſenſible Horizon; and Azimuth Compaſs, to take the 
Azimuth or Amplitude of the Sun, in order to know the Variation 
of the magnetic Needle ; Maps or Charts of the Seas and Lands to- 
— the Depth of Water, and the Times and Settings of the 
Tides upon the Coaſts he may have Occaſion to approach near; a 
competent Knowledge of Currents; of the Mould and Trim of the 
Ship, and the Sail ſhe bears, that ſo due Allowance may be made 
t for Leeway: By Help of theſe, and Skill in the Navigator, he ma 
know at all Times the Place the =p is in, which Way he — 
ſteer, and how far, to gain his intended Port. | 
 . Notwithſtanding what has been ſaid, it may not be improper here 
to obſerve, that, 1 he | | 
As Latitude is counted from the Equator upon an Arch of the 
Meridian, North and South, the Difference of Latitude between 
two Places, both North or both South, is found by ſubtracting the 
leſs Latitude from the greater; but if one Latitude be North and 
the ow South, the Difference. is found by adding both Latitudes 
together. | by 050 
8 if a Ship in North Latitude fails Northerly, or in 
South Latitude Southerly, ſhe encreaſes her Latitude; but in North 
Latitude ſailing Southerly, or in South Latitude failing Northeily, 
the decreaſes her Latitude; becauſe ſhe ſails nearer to the Equator, 
from whence the Latitude is reckoned. | 
Wherefore in North Latitude failing Northerly, or in South Lati- 
tude failing Southerly, the Difference of Latitude added to the Lati- 
tude, left, gives the Latitude in. | | . 
In North Latitude failing Southerly, or in South Latitude failing 
Northerly, the Difference of Latitude ſubtracted from the Latitude 
left, gives the Latitude in. | | nd 
| | * 
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| Eaſterly, 
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1 the Latitude decreaſes, od the:DiGorenacred Lusen is 
reater than the Latitude failed from, ſubtract the Latitude. left from 
Ee Difference, and the Remainder will be the Latitude in, and of a 
3 Name z for 1 it is plain, 1 in this Caſe, that the yp has croſ- 
uator. 11718 
5 my —— — from the firſt, Meridian Eatand Weg, 
until it comes to the oppolite Meridian, therefore i it cannot exceed 
180 Degrees. 
The Difference « of Longi itude between two Places, being, both 
Eaſt or Weſt, is found ; af fubtracting the leſs Longitude from 
the greater hut if one be in Eaſt Lon tude Sn yn VE, | 
their Sum is the — 3 ens of | 
Therefore in Longitude failing Faſter! „or in Weſt 
gitude failing Weſterly, the Difference of Tas * 
ngitude left, gives the Long itude in. 
In Eaſt Lon tude'faili Welter Fa in Weſt Longitude 


ifference ngitude ſubtracted from the 2 
left, gives we Longitude i 


When a Ship fails ſs Eaſt or T Welt, until the 115 the oppoſite Me- 


ridian, or 180 Degrees, ſhe changes. her Longitude, or comes into 
1 Longitude of a'different Name. 


What has been ſaid, will be render familiar e 
the following Examples: el 7. ache wa * 


Exime. I. What is the iges r, * b Si „en 
of Latitude between London in 12 0 __ h 735 until 
r . Pierre 


Latitude 515 32' N. er nce of Ne 
Latitude 41 f N? 3 | WE what Latitude > eco 
0 An 
1 e 2 2 310g 


SubtraRt Rome's. Lat. 2 2 FAN. Latitude ſailed from it : 23 
— | ö ＋ 6o = ic 
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Ameri Miles, or y = oo 8. FR 
ED we * 278 f "Sub. Lat. left .: 25N- 
Cpe Finiſterre nag; j £5550 an 
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An the.laft Example it is plain, 


e than the Latitude left, the Ship muſt have crofled the 
iy __ into South Lalltude. . 
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that as the Difference of Latitude 
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Note. When one of the Places has no Latitude, or is on i 
Equatory then the Lat. of the other Place is their Difference of La- 
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Here it b bats, that the Ship has 
croſſed the oppoſite. Meridian, — 


therefore has come into a Longituge 
of a different Nam. 


as OR — — — 
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1a ſailing ws North or South, the Ship changes ber Lattyde only; 
and failing Eaſt or Weſt her Longitude ; but failing upon any other 
Courſe, 0 muſt change both Latitude and Longitude. i 

Eaſting or Weſting in Plane Sailing is is called Jeparture or Meri- 
dian Diſtance :. 

The Inſirutayht uſed i 4 meaſuring a Nr. > Way at. Sca, is the 


Lo | | 

Ships at at Sea CA directed from one Place to another by-Means of 
an Inſtrument called the Mariner's Compaſs: 

The Mariner's Compaſs is an Artificial Repreſentation of. the Ho- 
rizon of every | Place; by the Means of a circular Piece gf Paper, cal- 
led a Card, divided like the Hotizon into Degrees and Points, Which 
are called Rhumbs. Now the Card being properly fixed to a Piece 
of Steel, called the Needle, that has been touched Wich a Loadſt 
(whoſe Property i is ſuch as to cauſe one End of the Netdle' fo touch. 
ed to point towards the North, when turning freely on ſomething 
ſupporting it) all the Points of the Card will be dire <q towards the 
correſponding Points of the Horizon; - 5 $ F „ 


Nor. All the C Caſesin Plane an may be ned thus; | "LF 


«3-48 Radius . We As Radios! 1 91 
5 25 8 Is to the Diſtance, f | 404 Js to the Diſtance, 4 / 
= 8 3 . | So is Sine Courſe So is Co-Sine Courſe 


= To the 50. +..TF6 the Difference of Ladies. 


1 
_—_ 


91 * co- Sine Courſe 
88 we Is to the Diff. of Latitude, 
8 3 & > | Sois Sine Courſe 
To the Departure. 
A 


As Co-Sine Courſe Py 

and Is to the Difference of Latitude, 
So is Radius 
To the Diſtance. 


44 8 | As the Sine of the Courſe 
2 5 2 Is to the Departure, 
© 8 4 So is Co-Sine Courſe 
— To the n af Latitude. 


As the Sine of the Courſe 
Is to the Departure, 

So is Radius 

CT To the Diſtance. 


OP * 


1 
= 
1 
= 


2 
0 0 
8 8 a] -. | Isto 3 Wy jy to the Diſtance, 
8 — 5 - So is the Difference of Latitude So is the Sine of the Courſe 
2 8 To the Co- Sine of the Courle. _ 5 the EE 


7 * a 7 a »* 1 


As Radius 

FP Is to the Diſtance, 
So is Co-Sine-Courſe 
To the Difference of Latitude 


As the Diſtance. 
Is to Radius, 


EY fo - 

S E & | So is the Departure 18 
S 

5 


anne 


As the Difference of Latitude As the Sine of the Courſe 


- Jn 5 Is to Radius, lad Is to the Departure, 
vt 4 Jo is the Departure So is Radius 

— 
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To the Tangent of the . To the Diſtance, 
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- Hence it follow, that in every Place the North Point of the Cara 
ſhews the Poſition of the Meridian at that Place, and fome one 
Rhumb or Point of the Card will coincide with, or be directed along 
the Track that makes any given Angle with the Meridian; conſe- 
quently, by the Help of the Card or Compaſs, a Ship may be'kept 
in any propoſed Track er Courſe, | 


© _ 


* % - . 


A Rhumb Line, or Point, is a Right Line drawn from the Cen- 
tre of the Compaſs to the Horizon, and is named from that Point of 
the Horizon it falls in with” _ Os e | 
The Courſe is the Angle which any Rhumb Line makes with the 
Meridian, and is ſometimes reckoned in Degrees, and ſometimes in 
Points of the Compaſs ; fo that if a Ship ſails upon the ſecond Rhumb 
or N. N. E. the Courſe is 22 Degrees 30 Minutes: And ſo for an 
othet, as in the following Table, which the Learner ſhould be ſo 
well acquainted with, or the Compaſs, as to be able readily to tell 
how many Points any Courſe or Rhumb is diſtant from the Me- 

ridian, or from the Parallel. . | | 


NN 


# Table of the Aale which ev yy Paint of the Compaſs makes N 53 85 
| the ridian. i 


ied 2 . — 5 PX ET.” 
* . , 4 , B : 


' North | Sou Points. D. M. North. | South. 
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** 
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tended Plane; and is no more. th 
gopometry to the $alptip n of the! ſeveral Variations, or Caſes'; 


. . 
. * — LEY - = S: 7 7 * = 
5 — $f? ** „n * 8 * * YL > ” T OT „ * * 2» * * 5 * 4 1 . i _ 
1 5 : ki " \ 1 1 0 
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| Prone om js the Aft of "Nayigaing 3 Ship upon 


Principles deduced from the Nption of the Earth's geing an ex- 
p the Application of Plane Dy 


here the; Hypothenuſe, or longeſt =P is s always the Riunib that 
the Ship Mmm FT 1 

The Perpendicular is the Differ We? Latitude counted on thi 
and the Baſe _ _ re: IN” is Wo Eaſting d ; 


W. ſting, counted from 


be Angle ppb th PST — of Angle; that the Shij 
nakes with the Meridian; and the Angle oppoſite the Perpendicula 
s the ei Pin of the Courſe, "which ben together, makp 


* eight Points or Rhumbs, which is 90 Degrees. 

85 ruding Figures relating to 2 Ship 8 Courſe, It the. upper 

£4 the Paper, or what the Figure is drawn upon, always re (Hu 

e Noctn ; dhe Tower Part will de the South the Right 

aſt ; and the Left Weſt, Pe 

Draw the Notth and South! Line 0 Speer the Merle ian of the 
lace the Ship ſails from ; then if -the Ships 3 is to ee . 

| ul mark the upper End of the Line for the iled from 

ir the Courſe is Narthward, mark the Lower © T5 for that 

ace. | 

When the. Courſe is Eaſterly; Ucſeride the Arch, "ol lay off the 

Courſe and Departure on the Right and Side of the Meridian ; z. but 


— 


when Weſterly on the Left Hand Side. 


When the"Courſe is given i in D res, we Degrees preing it 
muſt be taken from the Line of Chords; but when in Points from 
be Line of Rhumbs; and is always to be lad off upon the Firn 
beg inning at the Meridian. 85 05 

When the Courſe is given in Poi es, nay be ſet 47 with its 
correfponding Logarithm in Points in the Calculation, as föünd in 
bi firſt Page of the Logarithms, without teovcing it tp Degrees 


it ſeems altogether unneceſſaryß. 
In all.Caſes, wherever the Complement Cour rſe, or 8 ** e. is 
the Degrees or Points put down is the Courſe i 15 yet the 


| a Mus ws Bah * Co N or n 2 * chat 


Courſe is ken, 


+ 5 ; 
| 8 4 0 A 8 
7 * 2 7 1 7 1 
* ; 3 G * with, * 
| 


1 


2. 


» - * 1 1 — 
PLANE S AIL TNG "i 
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| | | . 33 
ate ni 55 f N 


BAS i $1 , * 1 * 142 
A8 
6 | © 1 


Courſe and Diſtance ſailed given, to fand the Difference of Latitude and 
A the Departure from the Merida. 


Su wks Ship from the Lizard in che Latitude of 40 5% North, 
ſails ns W. by W. 496 Miles ; requires the Latitude come to, and 
Departure from the Meridia?2 ade 


„ y N RN O E CT. 


Draw the Meridian or Difference of Latitude, with the Chord ef 
60 in your Compaſſes, and one Foot in C, deſcribe am Arch, take 
50 15 ĩor 5 Points in your Compaſſes, and lay off that Diſtauce 
upon the Arch from B C towards C A; through the Point where it 
cuts; draw the Diſtance C A; upon which ſet off 496: from A let 
fall the Perpendicular A B, the Departure, and it is done; for A B 
being meaſured on the ſame Scale that A C was, will give the De- 
parture 412.4, and B C 275.6 the Diff. of Lat. 8 


The Calculation is the 7 0197 BA ined Aan i 
ſame as Problem I. in 
TRIGONOMETRY, © 


-/ T ſhall work this: Caſe 
by making each' Side Ra- \ 


| dius. 


Pr 


* 
. . » * . - . » N * . ” *4 1 . s i * * 
5 1 8 9 92 : ” 
4 ” 4 ; L , z f 4 
«4 6 


ry 


By making the Diſtance Radius it will be by Axiom IJ. , 
The Courſe, 5 Points = 5615, The Co-Courſe 3 Points 339 45 
To find the Departure. Io find the Difference of Lat. 


As Radius 10,00000 As Radius 9 10, 00000 

Is to the Diſtance-496, 2, 69548 Is to the Diſt. 46 2,9848 

So is Sine Courſe 5 Pts. 9,91985 So is Co-ſine Courſe 5 Pts. 9.74474 

| 12,6633. 112 .44022 

10, 0000 | 10,00000 

To the Departure 412.4 2,61533 To the Diff. of Lat. 275,6 2,44022 
| | Now 


84 PAN E s AIL IN G. 


3 Now as the Ship is in North Latitude failing Southerly from the 
Latitude left — — 49 57 N. 
Take the Differenee of Latitude 275,6 . 

Gives the Latitude in 4385 2 N. 


Buy making the Deperture Kitius it will be-. 


To ind the Departure. — "To find the Diff of Lat. 
As Co- Sec. Courſe 5 Pts. 10, 80 18 As Co- Sec. Courſe 5 Pts. 10.0801 5 


Is to the Diſt. 496 2,69 548 Is to the Diſt, 95 2569548 
80 is Radius 8 Pts go? 10,00000 N 80 is Co-Tan, Courts 5 Pts. 2555 
„ OT .. gat 10, 8015 

To the Departure 412.4 2, 61633 To the Diff. of Lat. 255,6 2,4022 


By making the Difference of Latitude Radius, it will be, 


I To find the Departure. lo find the Difference of Latitude. 
As Sec, Courſe 5 Pts. 10, 25526 As Sec, Courſe, 5 Pts. 10, 25526 
Is to the Diſt. 496 2, 69548 Is to the Diſt. 496 2,6954 
So is Tang. Courſe 5 Pts. 10, 17511 So is Radius 8 Pts. go? 10, 0 


} 12,87059 © 12469548 
. 10,2552 10, 25526 
To the Dep. 412, 261533. To the Diff. of Lat. 275, 6 2, 44022 


- Here all the three Sides are made Radius, to find the Difference 
of Latitude and Departure; therefore, the Learner may make 
which Side Radius he pleaſes ; but as for my Part, I hall make the 
firſt, where the Diſtance is made Radius, whenever the Courſe is | 
ven. . 2 „ | 
: Though this Method of working by Logarithms is certain, yet 
the ſame may be wrought by Gunter's Scale and Compaſſes, much 
more expeditiouſly ; and exact enough in the Practice of Navigation. ( 


* 


Norz. When the Courſe is given in Points, make Uſe of the 
Lines marked Sine Rhumbs, and Tangent Rhumbs, on the upper 
Side of the Scale; when in Degrees make Uſe of the Lines marked b 


- Sine and Tangent. 


Latitude and Mercator's Sailing, as ſhall be 


| 


"PLANE SAILING: = 


By G U N T A. 


Now to perform the laſt Caſe, extend from Radius or 8 Points to 
Points on the Line marked 8 R; that Extent will reach from the 
Diſtance 496 to the Departure 412.4. on the Line of Numbers, ; 
 2dly. © Extend from Radius or 8 Points to 3 Points, (the Com- 
lement of the Courſe) on the Line 8 R; that Extent will reach from 
the Diſtance 496 to the Difference of Latitude 275.6 on the Line of 
Numbers,” : & | A. 4 = 
Thus may all the Operations be performed in the ſeveral Caſes of 
Navigation. | | #>,. 
By this Caſe is calculated the Tables of Latitude and Departure 
for every Degrees Point, and'Quarter Point of the Mariner's Com- 


paſs, to the Diſtance of 300 Miles, which is of excellent Uſe in | 


working Days Works at Sea, and 'may be 2 both to Middle 
] ewn hereafter; we 
ſhall only proceed now to the Working of the laſt Caſe by the Ta- 
ble of Diff, of Latitude and Departure. Ne ry 


By INSPECTION, 


Find the given Courſe at the Top or Bottom of the Tables, ei- 
ther among the Points or Degrees, and in that Page, and right againſt 
the Diſtance taken in its Column, ftand the Difference of Latitude 
and Departure in their Calumns. | | 

Thus the Courſe is S. W. by W. or 5 Points, which is found at 
the Bottom of the Table of Difference of Latitude and Departure 
for Points ; and as the Diſtance 496 is too great-to be found in the 
Tables, divide it by 2, (or any other convenient Number) and that 
gives 248, which look for in the Diſtance Column, and right againſt 
it ſtands 137.8 for the Difference of Latitude, and 206.2 for the 
Departure, which being doubled, (becauſe divided by 2) gives 
275.6 for the Difference of Latitude, and 412.4 for the Departure, 
the ſame as before. Any of theſe Methods will do, but the laſt is 


chiefly practiſed at Sea. | 


CASE H. 


Courſe and Difference of Latitude given, to find the Diftance run, and 
| Departure from the Meridian. 5 


If a Ship runs 8. E. by E. from 1* 45 North Latitude, and then 
by Obſervation is in 2? 50 South Latitude, what is her Diſtance: 
and Departure ? ho 


Now 


plied by 60 gives 275 Miles for the Difference of Latitude. 


15; upon C erect the Perpendicular 
CA 
. 


over 5 Points in the Latitu 


7 


56 125 PLANE SAILING: 


Now in this Caſe, as the' Ship has croſſed the Equator, therefore 
the Latitude 1* 45' N. added to 2“ 5of S. is 4 35%, which multi- 


Conſtructed the ſame as Problem 

VII. in Geometry i Lo 1 
Draw B C.='275, and B A making 8 
an Angle with B C-= 5 Points, or 56? 4 


Ae li, and AB = 46. 
1 Nh 


3.5 


to — B A in A, and it is done; 

By making the Diſtance A B Radius it will be, 

Courſe S. E. by E. 5 Pts. = 56* 15% Complement 3 Points = 339 45 
© To find the Departure. To find the Diſtance, 


As Co-fine Courſe 5 Pts. 9.74474 As Co- ſine Courſe 5 Pts. 9.74474 
Is to the Diff. of Lat. 275 2.43933 Is to the Diff. of Lat. 275 2.43933 


So is S. Courſe 5 Points 9.91985 So is Radius I0.00000 

12.359018 „ 
Kae 9.7447 | 9.74474 
To the Departure 411.6 2.61444 To the Diſtance 49 2.69459 


: Hence the Ship's Diſtance run is 495 Miles, and her Departure 
from the Meridian is 411.6 Eaſterly. ok | 
tied | By t E n. 

Extend from 3 to 5 Points on the Line marked S R, that Ex- 


tent will reach from the Difference of Latitude 275 to the Depar- 
ture 411.6 on the Line of Numbers. | 

Adly. Extend from Radius or 8 Points to 3 Points, that Extent 
will reach from the Difference of Latitude 275 to the Diſtance 495 
on the Line of Numbers... „* ä 


By INSPECTION. 


Find the Courſe among the Points or Degrees, and the Differ- 


ence of Latitude in its Column, right againſt which ſtand the Diſ- 
tance and Departure in their Columns. 1 1 
Now as the Difference of Latitude 275 is too great to be found in 
the Tables, I divide it by 5» and that gives 55, which I find 

e Column; againſt that ſtands 99 
for the Diſtance, and 82.3 for the Departure, which being multi- 
mu by 5 is 495 the Diſtance, and 411.5 the Departure, neatly as 

OTC, 


CASE 
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CASE II. 
E the Meridian" gion, ee Dae 


If = Ship Gl Nr. by b, 4 E. from a Port ifi Such 
Wk op until ſhe 33 her firſt N 412 ! 1 1 


mand her Diſtance, 25 what Latitude ſhe is in? 


Conſtructed the ſame as Problem 
VII. in Geometry. | 
Draw A D, upon which erect the 
Perpendicutar 2 B; draw the Line 

A C making an Angle with AB = 
e Courſe 54 Points or 64 41'. At 
e Diftance of 412 Miles draw D'C Amin wm 2b 

parallel to A B to cut A C in C; through the Point C dw © 

N rallel to A D to cut the Meridian A B; au WIR CPUs il 

6 tance 456, and A B the Diff, of Lat. 195, nearly. 4 


By nitkingihs- Diſtance AC Radius i it wil iy Gt 
The Courſe 5 3 Points 6 41 The Complement 2 2 7 Ps. = (gh 


To find the Diff. of Lat. BOIL ET © To find the, Diſtance. X 


As 8. Courſe 5 2 Pts. 9.95616 Ay S. Courſe 54 Points ts 
Is to the epdttore 412 | oF 490 Is to the Departure 412 
nine 54 72850 So is Radius 


St 12.24589/ ES | 4 2 
x- | 90.956176 9.95616 


To the Diff. of Lat. 194-8 2.28973 wean 2.65874 
" WM From the Latitude left — "8. 
95 Saber the Difference of 1 195 Miles, or "$0 
The Rem, being nothing, ſhews the Ship i is on the W % _ 


5 


' Tl. i. an. aan 


By G UN T E R. 
© Extend ones 5.4 Fon to 24 on the Line marked S R, that 


End Extent will reach from the De parture 412 to the Difference of La- 
titude 194.8 on the Line of Numbers. 
FA 2dly. Extend from Radius to 5 + Points, that Extent will reach 
: from the Departure 412 to the Diſtance 455.8 Miles,” -“ 
y as 8 11 By 


8 E „„ 


_ 5 LANE SAELIN 8. 


B erect. the Perpendicular B 


BY INSPECTION, 


| Find the Courſe either among the Points or Degrees, 1 the De- 


arture in its Column, right againſt which ſtand the Diſtance and 
Digerenee of Latitude in their reſpeCtive Columns. 

Thus, with the Courſe LF + Points, and g the Departure, I find 
228 for the Diſtance, and 9, 5 for the Difference of Latitude, which 


being doubled, gives the Diftance 456, and the Difference of Lati- 


elde 195 as before. 


_ dere CD 2 3112 bey rr 
8 2 — —_— —— C A 8 E vs — | 
2 2 os 7 Latitude 73 to find the ee. and. De: 
98 | rid 42 die Pe 


" s, 
- * > 


* ne " 9 Miles, beteven the South * the 144 


from a Port in 2 48/ South Latitude, and then by Obſervation is in 

Tt: 23 South Latitude; what Courſe * the . and what De- 

parture has ſhe made; 
From the Latitude by Obſervation 70 2 35 take 25 RY the Latitude 


left, the Remainder; 4 35 mn _ 60.= 275. Ape or Mi- 


mute; of Difference of Latitud W 6 


a t + 000 8861 

Conftructed as Problem VIII. in Geo- 
oY Draw the Meridian AB = . 5 B. 3 upon. 
495 in your Compaſſes, and with ons | 


Foot on A, lay the other on the Line 5 
B C; jein A and C; then will B C — 


be the Departure 412, and the Angle e 
BAC the Courſe 36 10% or 5 Points nearly, 0 246 
- e find the Corſe. | To find the Depattare; 

As the Diſtance 496 2.69548. As Radius 10. o 
Is to Radius 10. 00000 Is to the Diſtance 495 2.69548 
So is the Diff. of Lat. 275 2.43933 So is S. Courſe w 2o' 9.92027 

4 22440357 3 +: 1 12.61 575 
2.69548 _ , 10,00000 
ä  , Weis —— — 


Loches Ces r 9.74385 To dhe Departure 412.8 2.61575 


—  —_ 


eee Oe Je FuE. and the Dep. 412.8 Miles, KB: ol 
?; By 


eee e 


= 


412.4 Sans as before, 
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By 6 UNT E R. 


The Extent, from the Diaense 406 to the Difference of Latitude 

275 on the Line of Numbers, will reach from Radius or 90 to 33? 
400 the Co-Courſe on the Line of Sines.” 

And the Extent, from Radius to 50 20' on the Line of Sines, 


will reach from the Diſtance 496 to the Wayne 412. * cn oy * 
| of Numbers.” | 


| By INSPECTION. 
Seek in the Tables till againſt the Diſtance, taken in its Colitis, 


be found the given Difference of Latitude in one of the following Co- 


lumns; and adjoining to it ſtands the Departure; which, if leſs than 
the Difference of Latitude, the Courſe is found at che Top; but if 
greater, the Courſe is found at the Bottom. 

Now with half the Diſtance 248, and half the Diterenet of La- 


titude 137.5, look in the Tables till they are found to agree in their 
reſpective Columns, which they do nearly over 5 Points, againſt 


them ſtands 206.2 for the Tn. which being 28185 res 


1 


. 


Dj Ow and W given, to find the Courſe and Diffrenc of 


Latitude, 5 

Admit a Ship ſails 456 Minutes between the North and Weſt from 
the Iſland Bermudas in Lat. F 25 North, until her Dep. is 412 
Miles; what Courſe has "y ered, and what Lat. is ſhe in? 


- Note. This Caſe i is conſtrued much the ſame as the laſt. 


To find the Courſe, | To find the Diff of Lat. 
As the Diſtance 496 © 2.69548 As Radius 10.0000 
Is to Radius ' 10.00000 Is to the Diſtance 496 2.69548 
So is Departure 4112 2.61490 So is Co-Sine Co. 56? 1of 9.74568 
12:61490 | 5 12444116 
2.69548 5 10.00000 
To the 8. of Cou: 565 100 9.9194 To the Diff. of Lat; 276.1 2.44116 


| ; \ 
Hence the Courſe is N, 50 10 W. or N. W. by W: 
H 2 | To 


60 | PLANE SAILING, 


To che Latitude failed from 3225 add the Difference of Latitude | 
276, or 4 36', gives 37* 1 the Latitude the Ship is in. 


20.3 ek V des DoD R. 


Extend from the Diſtance 496 to the Departure 412 on the Line 
of Numbers, that Extent will reach from Radius to the Courſe 5 
10 on the Line of Sines.? | 
- 2dly. © Extend from Radius to the Complement of the Courſe 335 
50/ on the Line of Sines, that Extent will reach from the Diſtance 


496 to the Diff. of Lat. 276 on the Line of Numbers -.. 


By INSPECTION. 


_ Seek in the Tables till againſt the Diſtance, taken in its Column, 
be found the given Departure in one of the following Columns; and 
adjoining to it ſtands the Difference of Latitude; which, if greater 
an the Departure, the Courſe is found at the Top; but if leſs, the 
ourſe is found at the Bottom. 1 
Now with half the Diſtance 248, and half the 8 206, 1 
look in the Tables, and find them to agree in their Columns, nearly 
over 5 Points, againſt which is Latitude 137.8, which being doubled 
is 275-6, the Difference of Latitude nearly as before. x 


7 C A'S E VI. 
Difference of Latitude and Derry given, to find the Courſe and 


iſtance. 


A Ship fails between the North and Weſt till her Difference of La- 
titude is 184 Miles, and her Departure is 115 Miles; I demand her 
Courſe and Diſtance ? 9 5 „ 


| Conſtructed as Problem IX. in Geometry. "4 1 


Draw A B= 184, and Perpendicular to it B C 
1153 join C and A; then will the Angle CAB 
1 Courſe = 32 and A C the Diſtance = 217 


Jo find the Courſe. 1 To find the Diſtance, . 
As the Diff. of Lat. 184 2.26482 As Radius 11 


Is to Ra 10. ooοαοũõ,,õu]s to the Diff of Lat. 184 2.26482 
So is the Departure 115 2.06070 So is Sec. of the Cou. 32 10.01 58 
| Fi 12,.06070 , S e 12. 33640 

2.26482 | 10.00000 


To the Tan. of the Cou. 32 9.79588 To the Diſtance 217 ; 5 2.33640 


oy 


| Hence her Courſe is N. .32* Weſterly, and the Diſtance failed is 
217 Miless | 1 


By G UNT E R. 


Extend from the Difference of Latitude 184 to the Departure 
115 on the Line of Numbers, that Extent will reach from Radius or 
45 to the Courſe 32? on the Line of Tangents.” | | 
2dly. © For the Diſtance we muſt conſider it as Radius (there be- 
ing no Line of Secants on the Scale) and extend from Radius or 
90 to the Courſe 32? on the Line of Sines, that Extent will reach 
on tho Departure 115, to the Diſtance 217 on the Line of 
umbers,” | | 


By INSPECTION. 


Seek in the Tables till the given Difference of Latitude 184 and 
Departure 115 are found together in their reſpective Columns; then 
right againſt them will be found the Diſtance 217 in its Column, and 
the Courſe ſtand in Degrees either at the Top or Bottom of the 
Column where the Difference of Latitude and Departure were found, 
which in this Caſe is under 32 the Courſe required. | 


The ſix foregoing Problems are the common Caſes of Plane Sail- 
ing, which the Learner ought to be well acquainted with ; and for 
that End I here add fix more for Practice, whoſe Anſwers may be 
found by the foregoing Rules. | 


Dueftion I. A Ship in 2 100 South Latitude, fails N. by E. 89 
Leagues; what Latitude is ſhe in, and what is her Departure ? 
wer. Latitude in 20 12' N. and Departure 17.36 Leagues. 


I 
Dus ion 


Nueſtion II. A Ship ſails 8. 8. W. from a Port in 415 30/ North 
Latitude, and then by Obſervation the ſaid Ship is in 362. 57 North 


Latitude ; I demand the Diſtance run and Departure? 


Aker. Diſtance Pune 98.5 Lengues, Departure 37. 7 Leagues. 


8 Ill. A Ship ſails S. S. W. half W. from 20 30 South 
Latitude, until her Departure be 59 Leagues ; I demand her Diſtance 


run, Why Latitude in ? 


Auſiuer. Diſtance run 125. 2 Leagues, Latitude in 8“ 1“ South. 


Due veſtion IV. If Ship fails 360 Miles South Weſtward from 21® 
South Latitude, until by Obſervation ſhe be in 24* 49“ South 
ritade, what is her Coufſe and Departure? 

| Anſwer. The Courſe is 8. W. by W. half W. and N 

from the Meridian is 317.3 Miles. 


4 jon V. Suppoſe a $hip fails 254 Miles North Eaſtward from 
outh Latitude, until her Departure be 150 Miles; 3 what is ber 
Coir and Latitude in? 

Auſtver. Her Courſe is N. 25% E. or N. N. E. 4 E. TO 
and the i is in Latitude T 120 North. | 


22 VI. Sailing between the North Fe the Weſt; from à Port 


Im 1 59f South Latitude, and then arriving at another Port i in 4 8' 
North Latitude, whichis 209 Miles to the Weſtward of the firſt Port, 


I demand the Courſe and Diſtance from the firſt Port to the ſecond ?* 
Anfwer. The Courſe is N. 29% 40 W. or N. N. W. 4 W. nearly; 
and the Diſtance of the Ports is 422.3 Miles, or 140.7 Leagues. 
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bie ns 


erh G. 3 thoſe acai 1 e 2 
Single Courſe,. hg gent is a; Compound Courſe, commonly; 
called a TRAVERSE 5 in order to the right Underſtanding of Which, 
obſerve the following Definitions : 

AS rouge is when a Ship, meeting with contrary Winds, fails 
on ſeveral Courſes. 

When the Wind is directly or partly againſt a Ship's direct Counts 
to the Place ſhe is bound to, ſhe reaches her Port by a Kind of 2 
like Courſe; which is made by failing with the Wind, A on ane 
Side of the Ship, and then on the other Side. | 1 

In a Ship, when * towards the Stem or Fea... 

_ Starboard ſignifies, the Right Hand Side. . 

Larboard the Left Hand Side. 

Forwards or Afore, is towards the Head or Stem 55 the EY 

45 or Abaft, is . the hinder Part or Stern. 

he Beam ſignifies ath wart or acroſs the Middle of the G. WP 

When a, Ship fails the ſame. Way. the Wind blows, ſhe is ſaid fo 
fail or ruil before the Wind; arid the, Wind is ſaid to be right Aft, 
or 1 17 a Stern; and her Courſe is then 16 Points from the 


When a Ship fails with the Wind blowing directly acroſs | 
the is ſaid to have. the Wind on the Beam; and her Coutſe is 


: 
* > 
? * > 


Points from the Wind. 


When the Wind blows obliquely acroſs the Ship, the Wind is 
faid to be abaft the Beam, or afore the Beam, according as ber 
Courſe is more or leſs than 8 Points from the Wind. 

When a Ship endeavours to fail towards that Point of the Com- 
paſs from whence the Wind blows, ſhe is ſaid to fail on a Wind, or 
to ply to Windward, 

A Veſſel failing as near as ſhe can to the Point from whence the 
Wind blows, -is Fg to be cloſe hauled, The Generality of Ships 
will lie within about 6 Points of the Wind, but Sloops and other 
Veſſels will lie much nearer. _ 

The Windward or Weather Side, is that Side of the Ship on which 
92 Wind blows; and the other Side is called the Leeward or Lee- 

ide. 

Tacks and Sheets are large Ropes made faſt to the lower Corners ot 
te pw and Main Sails, by which either of theſe Corners are hauled 
ore and aft. 8 N 


When 


6 TRAVERSE SAILING. 


Wben a Sbip fals on the Wind, the Windward Tacks are always 
Hauled forwards, and the Leeward, or Lee-Sheets aft. 


The Starboard Tacks are aboard-when the Starboard Side is to the 
Windward, and the Larboard to the Leeward; and the Larboard 
'Tacks are aboatd when the Larboard Side is to the Windward, and 


ie tothe d 


To know how near the Wind a Ship will lie, obſerve the Courſe 

ſhe goes on each Tack when ſhe is cloſe hauled, then Half the 
Number of Points between the two Courſes will ſhew how near the 
WWW IIS QErnonot 907 999%:0G 
The moſt common Cafes, in turning to the Windward, may be 


2 
* 


conſtructed by the following Precept? 
Having drawn the Meridian bY, Parallel of Latitude (or Eaſt and 
Weſt Line) in a Citele, repreſenting the Horizon of the Place, mark, 
in the Circumference; the Place of the Wind; draw the Rhumb, 
- paſting through the Place bound to, und lay thereon the Diſtance of 
„„ ne mh en C45 £4 
On each Side of the Wind lay off in the Circumference the Points 
or Degrees ſnewing how near the Wind the Ship can Tie, and draw 
„ r Co 
Now the firſt Courſe will be on one of thoſe 8 according 
to the Tack the Ship leads with; draw a Line throogh the Place 
- Bound to, parallel to the other Point, to meet with the furt, and this 
wil ſhew the Courſe and Diſtance on the other Tack. 
To REsOIVE à Traverſe, is to ee ſeveral Courſes 
into one; the Courſes are known by the Compaſs, and the Diſ- 
tance by the Log, which in Common Voyages is hove once in 
— Hours; but in Ships of War, or in Eaſt-Indiamen, every 
„ Df PEI =o * TH 1 5 ; 
i 1 or ſome convenient Place in the Ship, there is ge- 
nerally kept a Table, called the Logboard, Day, nth ſeven Co- 


* 


lumns ; in the firſt is written the Hours of the Day, in the ſecond the 
Knots that the Ship runs during Half a Minufe; each of theſe 
Knots bear the ſame Proportion to a Sea Mile that Half a Mi- 
nute does to an Hour; conſequently ſo many Knots as the Ship 
runs in half a Minute, (the Fine allowed for trying the Expe- 
riment) ſo many Miles ſhe runs in an Hour. In the Third the Fa- 
thoms, 10 of which ought to make 4 Knot; in the fourth the 
Courſes ſteered by the Compaſs; in the fifth the Winds; in the 
fixth the Leeway, or how far the Ship is drove to the Leeward of 
the Courſe fteered by the Compaſs; in the ſeventh the Tranfactions 
of the Day, as in the following Table. Every Day at Noon the 
Contents are tranſcribed into the F,og-book, which is divided inta 


Ship is in, & c. This Operation is called doing a Day's 


| | 
3 75 8 ok | g | 
H. | K. | F. . Courſes, Winds. | way Tranſactions. 
216 8. W. by S.. N. 8 6 
$i} 81:5 123 2 
6 5 ; 1 . N, W, P 1 N ; 
1 HATS Moderate Gales 
110 4} 5 N. E. N. W. W. and fair Weather; 
12 4] 5 | $5 $7 at 8 A. M. ſow: 
21 4] 51 | Ship tothe North- 
4 4 bo ; | ward, a | 
18 5 2 8. W. by 8. W. N. W. þ 
10 — 8 a | , . , ' 
721 „ | | 


TRAVERSE SAILING. 6 
Columns, exactly like the Log - board, and the ſeveral Courſes being 


corrected by A for the Leeway and Variation, and the Diſtance 


run upon each being ſet down in a Traverſe Table, ſhews what Diffe- 

rence of Latitude and Departure the Ship has made during the laſt 24 

Hours; and from thence is found the Latitude and 3 the 
ark. 


; 7 
VF 
2 


The L O G- BOARD. 


Having placed the ſeveral Courſes, and Diſtances run upon each 
begin with the firſt Courſe 8. W. by 8, which is 3 Polnks and the 
Diſtance run upon it being ſummed up, is 21.5 or an Half, which 
being: doubled (becauſe the Log is hove every two Hours) is 43. 
In like Manner proceed with the other Courſes, and then find the 
Difference of Latitude and Departure for each Courſe and Diſtance. . 


When the Courſe is to the Jouthward, the Difference of Lati- 


' tude muſt be ſet in the Column marked S. but if to the Northward, 


in that marked N. likewiſe when the Courſe is to the Eaſtward, the 
Departure muſt be ſet in the Column marked E. but if to the Weſt= 


ward, in that marked W. Thus the firſt Courſe being 8. W. by 8. 
3 Points, the Difference of Latitude belonging to it is ſet under 8, 


and the Departure under W. as in the following Table. | 
| 5 5 5 1 | ; | The 


* 
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The TRAVERSE TABLE. 


* 


F * * | 7 ” . . *. 
. W 
a * * o 


| 'þ 
358 |. [239 þ 

| 37,8 . 
2” Os 1 
582 | 38,9 | 


31,8 | 31,8 , 31,8 . 5 


26,4 Dep. W. 751 
. 


. | Here the Weſtings being greater than the Eafting, the Difference 
| ſhews how far the Ship has got to the Weſt ward; and the Southings 


being greater than the Northing, ſhew how far ſhe has got to the 
Southward of the Place ſhe ſet out from. | | | . 
Now the Difference of Lat. 26.4 and Dep. 7. 1 being locked for 


in the Tables, will be found nearly ſtanding together under 1 1 and, 
againſt Diſt. 27. Henee the Courſe made good upon the ſeveral 
Courſes is S, 15* W. and the Diſt. a7 Miles. $ 


In heaving the Log, one Man holds the Reel upon which the Log- 


Line is wound, and another holds the Half-Minute Glaſs; an 


Officer of the Watch heaves the Log over the Stern on the Lee- ſide, 
and when he obſerves the ftray Line is run off the Reel (to denote 


which there is fixed a red Rag) he cries turn the Glaſs-holder 
anſwers done! who, watehing the Glaſs, the Moment it is run out, 
cries //op ! the Reel being immediately 1 the Knots, or Knots 
and Fathoms run off, ſhow the Ship's Rate of Sailing per Hour, 
x the Wind happens to have been conſtant, . | 


* 
\ 


KA MI E I 
| Yeſterday at Noon we were in Lat. 24 32/ N. and have till this 
Day at Noon run the following Courſes and Diſtances per Lag. ,vize 
S. W. by W. 45 Miles, E. S. E. 50 Miles, 8. W. 30 Miles, 8. E. 


by E. 60 Miles. Required the Lat, come to, and the direct Courſe 


By 


and Diſtance ſailed? ? 0 20 


through the Centre C draw the Me- 


if neceſſary, and lay off on it the 


then will -D repreſent the Ship's 


— 
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"By PROJECTION. 
With the Chord of 60* deſeribe a „ 
Circle to repreſent the Compaſs; and 2 "oP 


ridian 8. N. and the Parallel, or Eaſt ' 
and Weſt Line W. K. 1 
Take, from the Line of Rhumbs W 
on the Plane Scale, each Courſe, and _ 
lay it off from the Meridian on the 
Circumference, marking it with its F , 
proper Number, 1, 2, 3, 4, and draw 
the dbſcure Lines c 1, c 2 C3, C4. 


- 


The firſt Courſe ſet off isc1=S. 5 Rag 
W. by W. 5 Points, produce c 1, 9 2 


firſt Diſtance 45 Miles from c to D; | 
Place at the Tud of her firſt Courſe, | PE——=Q 


Next draw'D L parallel to the E. S. E. Line e 2, which make 
qual to the ſecond Diſtange 50 Miles—L ꝗ parallel to the 8. W. 
Line © 4 = 30 Miles; and qQ parallel to the $. E. by E. Line 4 
60 Miles; then will Qrepreſent the Ship's Place at the End of 15 
Ene e 1 volt 


- Produce the Meridian c$ to P, draw the Line PQ parallel eo W. 


E. and join c and Q; then will e P be the Difference of Lat. 98.6, 


PQ the Departure 37.5, Q the Diſtance 105. 5 Miles, and the 
Angle Pe Q the — e i 
. Hence the direct Courſe, or Courſes made good, is S. 20 50% E. 
and the Diſtance 105.5 Miles. y yer | e. 


T0 Work the ſame by Is SECTION. 
| | 


Complete the Traverſe Table as before directed, and write down 
the ſeveral Courſes and Diſtances run upon each. 3 
. — 7 with the firſt Courſe 8. W. by W. 5 Points, Diſtance 45 
tiles; d > 2 Po ISS n | | 4 
Over 5 Points, in the Table of Points, and againſt Diſtance 437 
ſtand 25,0 in the Column marked Diff. of Lat. at the Bottom, and 
37,4 in the Column marked Departure. And as the Courſe is between 
the South and Weſt, ſet the Difference of Latitude under S. and the 
Departure under W. | No 
In like Manner proceed with the ſeveral Courſes: and Diſtances; 
which, when found, will ſtand 2 7 the following Traverſe 8 
; | 2 | 


— — 


— — 


—v— —— 4 * 


4 il 
3 
_\ 
4 
1 
i if 
1 
4 
i 
ut 
1 
| , 


N 


7 


* 
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The TRAVERSE TABLE. 


— — — — — — — 
F , , . 
. 1 4 | . 

ot Courſes, 1 Diſt. N. | 8. E 5 E. | W. 1 


. W. by W. 1 "| 260 | a wo +. 

F E, SF. 50 | 0 10, | 46,2 | | 

J EATS. (v6 hh 15 1 a 
ths 8. E. by . 3 N 5 f p x 


* * 
% % : 3 
0 3 1 
2. * : 2 * , « 
. 893 . * 
* I : . 
1 ” 


183 


— 


9 ** 


of Lat. 98, 95,1 | 58,5 | . 


— — - 
v * 
. 


Having placed them as above, add up the Weſtings, Eaſtings, 
Sauthings, and Northings, and ſet down; their reſpective Sums at the 
Bottom of each Column; and as the Eaſtings are greater than the 
Weſtings, ſubtract the leſs from the greater, and the Difference 37:5 _ 
ſhews how far the Ship has gone to the Eaſtward of her firſt Place; 
and as there are:no Northings, the Sum 98,6, in the Column marked 


I᷑0d find the Courſe and Diſtance made god. 
With the Difference of Latitude 98.6, and Departure 37.5, enter 
the Tables, and you will find the neareſt-Nymber ro thele ſtanding 
together are 98.1 and 37.6 under 21%, and againſt Diſtance; 105 ; 
hence the direft Courſe is 8. 21* E. the Diſtance 105 Miles, and 

the Lat. in is 22% 33 N. The ſame may be found by Calculation, 
e Calculation for it will be, 
Jo find the Courſe, © To find the Diftance, 
As the Diff. of Lat, 98.6 1.99388 As Sine Courſe 20* 50 9.5 5 
Is ta Radius go? .10,00000 Is to Departure 3745 1.7403 
80 js the Departure 3. 1.5740 80 is Radius 9 40.000 


11.57403 


has jm 403 

Wes 1.99388 25 oF] 5103 

To Tan, Courſe 20* 50 9.58015 To the Diſtance 105. 2.02301 
| | | Hence 


4 


8 


Bow BY 8 RN 


draw a Line to the Centre for the firſt Courſe 8. 
ſet off the firſt Diſtance run 54 Miles, which is the Ship's Place at 


- 
— *£ 


/ T3 AVERSE SALLIN G, „ 
Hence the Courſe is S. 200 50“ E. and the Diſtance 105.5 Mile: 


nearly as before. | 


c 
© Suppoſe a Ship from the Lizard in Latitude 49% 57 is bound to 


Cork in the Latitude 51 49/ N. whoſe Departure from the Meridian 


is 162 Miles Weſt, but by Reaſon of contrary Winds is obliged to 


fail on the ä viz, 8. 8. W. 54 Miles; W. by S. 
Y 


Miles; N. W. by N. 40 Miles; N. E. by E. 69 Miles; N. N. W. 
60 Miles; I demand the direct Courſe, Diſtance, Difference of Lati- 
tude and Departure made good upon the ſeyeral Courſes, with the 
Latitude the Ship is in, and what Courſe ſhe muſt afterwards ſteer, 

and how far, to gain her intended Port? | 8 * 


| ; By PROJECTION, 
Latitude of Cork —— 51 49 © 4 


WF -, 


Difference of Latitude 1 52 = 112 Miles, the Dep. 162 M- | 
Wich the Difference of Latitude 112, and the Departure 162, be- 


tween the Lizard and Cork by the laſt Caſe, the Courſe will 'be 
found nearly N. W. by W. and the Diſtance 297 Miles. 


With the Chord of 60* deſcribe a Circle, through which draw the 
Meridian, North and South, and, crofling that at Right Angles, 
draw the Eaſt and Weſt Points. The Cane repreſents the Li- 
zard; then ſet off two Points from the South Weſterly, through which 

8. W. upon that 


the End of her firſt Courſe; draw the W. by 8. Rhumb, and, pa- 
rallel to it, a Line paſſing through the Ship's laſt Place, and upon 


that ſet oft 39 for the ſecond -Diftance ; draw the N. W. by N. 


Rhumb, parallel to it, as before, draw a Line paſſing through 
the Ship's laſt Place, upon which ſet off 40, and that will be the 
Place of the Ship at the End of her third Courſe ; then draw the N. 
E. by E. Rbumb, and parallel to it, a Line paſſing through the Ship's 
laſt Place, and upon that ſet off 69 for the fourth Diſtance; then 
draw a N. N. W. Rhumb, and Parallel to it, draw a Line, as before, 
through the Ship's laſt Place; upon that ſet off the laſt Diſtance 60, 
which is the Place of the Ship at the End of her ſeveral Courſes ; 
from which draw a Line, parallel to the Eaſt and Weſt Line, until ic 
cuts the Meridian, for the whole Departure; from this to the Cen- 
tre, being meaſured on the ſame Scale, will give her Difference of 
Latitude made good upon the ſeveral Courſes; and à Line drawn 
from the Ship's falt Place to her firſt, will give the whole Diſtance; 


N. B. The above Latitude is that which Cork was formerly laid 
down in, but in theſe Tables it lies 51* 41'. I could not alter the 


| Queſtion, without having a freſh Wood Cut, 


_ - 


* 
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and the Angle which this Line makes with the Meridian will be the 
ure. 


A 


Firſt, to find the Courſe and Diſtance between the two Ports. 


| Ship's Co | 0 0 £2 4x, 
No to find what Courſe ſhemuſt ſteer, and how far ſhe muſt ſtill 
o, draw a Line from the Ship's !aft Place to her intended Port for her 
Dekane and alſo draw a Line from the Ship's laſt Place, parallel to 
the Meridian, for a new Meridian; and the Angle which this Line 
makes with the Diſtance, will be the Courſe ſhe muſt ſteer to the | 
intended Port; which may be eaſily underitood by looking at the fal- 


— IV" 
»*? * 


Hy the above Method any Traverſe may be eonſtructed, and alfs 


che Ship's Way pricked off on the Plane Chart | | 
But it being rather tedious, and not ſufficiently accurate, we ge- 
nerally work at Sea | | | gl ] 


Dy INSPECTION, -:-; 


In the Table it will be found, that the Numbers ſtandi 
meareſt.to 112 the Difference of Latitude, and 162 the * 
are 113 and 161.3 over 555 the Diſtance anſwering to theſe is 197, 
conſequently the direct Courſe is N. 55 W. or nearly N. W. by W. 
Diſtance 197 Miles. | N 


* 


\ 
z 


— 


/ 
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 2Uly, Begin with the firſt Courſe 8. d. W. 2 Points, under which 
in the Tables, and oppoſite to the Diſtance 54 Miles, ſtands 49.9 


for the Difference of Latitude, and 20.7 for the Departure; and as | 


the Courſe is between the South and Weſt, I ſet the Difference of 
Latitude under the Column marked S. and the Departure under 
that marked Weſt; in like Manner proceed with each Courſe and 
Diſtance, which, being found as above, will ſtand as in the follows 
ing Traverſe Table: OY | | 


The TRAVERSE TABLE. 
e | Departure. 


„ 


mn 
” 


WY 


5 


Coates, : Din M. . „ 


— — —  — 


| 
| 


* —_ att Pit. ates | 


S. S. W. | 54 400 20% 
W. by S. 30 75» ' 3853 
N. W. by N.] 40 33,3 | 22, 
N, E. by E. 69 38, 3 E 
A. N. . 60 | 354 | | 23,0 
104 T | a — — — 


| | - 1290 | 57,5 | 55,4 0% 
| | | 3755 | | $7>4 } 
— 


ö . 5 | 8 5 
Diff. of Lat. Northerly 69,5 Dep. Weſterly 402. 


Having placed them as above, add up all the Weſtings, Eaſtings, 
Northings, and Southings ſeparately, and ſet down their reſpective 
Sums at the Bottom of each Column; and as the Weſting is greater 
than the Eaſting, ſubtra& the one from the other, and the Differ- 
ence 46.7 ſhews that the Ship's Departure is fo much Weſt of her 
fiſt Meridian, ä , . 5 7 
Again, the Northing being greater than the Southing, ſubtract 
the Leſs from the Greater, and the Remainder 69.5 ſhews how far 
the Ship is to the Northward of her firſt Place. i 
Now having the Difference of Latitude and Departure made good 
upon the ſeveral Courſes, ſeek in the Tables until they are found 
ſtanding together in their reſpective Columns, the neareſt to which 
is 69.6 and 47, under 34 ſt againſt them ſtands 84 for the 
Diſtance; conſequently the Courle, made good upon the ſeveral 
Courſes, is N. 34 W. Diſtance 84 Miles. "BL 
To find the direct Courſe and Diſtance io the intended Port. 
To the Latitude left 49 57 N. add the Difference 69 equal 1 of 
gives 51*6' the Latitude in: Then | | 1 
From the Latitude of Cork — 5 


. Subtract the Latitude in — £1, 
The Diff. of Latitude between the Ship and Cork is 43 Miles 


* 
— ͤ—ñ—ÿä— ———_ 1 
3 | ©... 
— 


- 
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7 Tb Departure between the two Ports i is 163 Ms, 


The Departure made being W. fubtract 46.7 
The Departure between the Ship and Co 2 115. 3 Ne. 


= um anus 


Wich this Difference of Latitude 43z and Departure 115.35 ſeek in 


the Tables till they are found ſtandin e in their reſpective 


Columns, the neareſt to which will be found over 60 and 706 being 
added is 139, half that Sum 69? * is che Courſe, and half the Dif- 

tance to theſe is 123 Miles. 

Hence the Ship's direct Courſe to Cork is N. 67. 2 w. and 
Diſtance 123 Miles. | 

5 e ee . | . 


By CALCULATION. 


To find the dire& Courle and Diſtance between the Lizard and 
| Cork by Caſe VI. ns. 1 


To find the Courſe. 7 | To find the Diſtance, 


As the Diff. of Lat. 112 2.049223 As the S. of Cou. 55% 20 991572 
Is to Radius 10, 00000 Is to the Departure 162 2.21957 
So is the Departure 162 2. 20951 So 3s Radius ro, oooo0 

| 12.2095 1 | 12. 20951 

| 2.04922 | 991512 
: To the Tan. Con. 555 200 10. 16029 To the Diſtance 197 | 2.29439 


5 Hence the direct Courſe and Diſtance between the Lizard and Cork 
is N. 55.20 W. or N. W. by W. —— Wen 197 Miles, 


For the gr Courſe S. 8. W. 2 Points, Diſtance 54 _ 


Jo find the Departure. To find the Diff. of 
As Radius 10, ooo As Radius 0.00000 
Is to the Diſtance 54 1.73239 Is to the Diſtance 54 1.73239 
80 18 8. Courle 2 9.58285 80 3 e 1 Pts. 9.96562 
. 11.31 524 \ | 11.69801 
| 10.00000  \ 130, 00000 
1 ena ann 20.7 1.31524 To the Diff. of Lat. 49.9 1.69801 


In like Manner proceed to find hs Difference * bande and De- 
parture for the other Courſes and Diſtance; which being found and 
1 in their reſpective Columns, will _— as in the foregoing 

e 


Having found the 5 e of L atitade mat Departure made 


upon ſevera era, * allo: the Latitude in, with the Dif- 
If FR ference 


GY 


| 


* 


TRA VERSE SAILING. ©: | 


ference of Latitude and Departure between the Ship and Cork, as 
before, the direct Courſe by Caſe VI. will be found N. 69* 33 W. 
and Diſtance 123 Miles. ve 
All the preceding may be found by Gunter's Scale, but ſhall leave 
the working of them to exetcife the Learner, who ought to be well 
acquainted with Traverſe Sailing; and for that purpoſe it has been 
thought proper, to ſubjoin the following, which is the moſt general 
and weful that well can be, and may be worked by any of the fote- 
going Methods. 2 WE — e eee n * 
A Ship being at Sea in Latitude 379 10' N. is hound to a Port in 
Latitude 335 of N. the Departure between the Shipiand the Place is 
180 Miles, conſequently by Caſe VI. the Courſe will be S. W. by 
8. 2 rees Wefterty, and Diftance, 308 Miles, but che Wind 
being variable, is obliged to ply upon theſe ſeveral Courſes, the 
Diſtance run upon each, being obtained by the Log; and firſt ſhe 
ſails (with her Larboard Tacks on Board) S. W. by W. 27 Miles, 
iles. | | 
(Starboard Tacks on Board Wind ſhifting) S. 8. E. 32 Miles, 
4 5 8 27 Miles, S. by E. 25 Miles, S. 31 Miles, 
„ Os E. 39 Ces, (13 $2346: kirby . r | 
Required the Latitude the Ship is in and her Depatture from thie 
Meridian, upon what Courſe ſhe muſt ſteer if poſſible, and how far 
ſhe muſt ſail to gain her intended Port ? 5 
The Difference, of Latitude and Departure being found. by the 
preceeding Directions, will ftand as in the following Table 


Tune TRAVERSE TABLE. 3 


5 (SLOT + "Diff. of Lax Departure- 
ges D 2: Be A ett i area ds 
Courſes. | Diftances. N. | 1 | 8. 4 E. W. 1 
. W. by W.. 27 / [224 

bad 8. W. ZW. 30 abby 1 | 7 1 2 28,7 | 
ud Ae RT | ll A EO Te 2445 
W. / N. B 3% % 
8. 8. E. 1 32 5 ; | 209,6 f 12,2 51 

8. 8. E. 4E.“ 27 L 1% 198 

SEF. 285 24, | 49 | 

% South, 1 31 | 31,0 l | 

8. 8 2970! þ 36,0 14,9 

reren: 
I © 35 © | 1729 435 933} 
| 5 x | | 1 

1 Nit. Lat. 16924. S. Depar. 47,4 W}. 


"Fic Slip @ in Tag . the Departure is 47.4. V 
e Ship is in Latitude 34* 200 N. the Departure is 47.4. W 
The Courſe made good is S. 15? ” W, io Diſtance 77599 


bone quarter 


fully ſufficient for the Sea 


ry 
-” 


% 
- 


„„ DHAVERSE SAILING. 


" Br ee intended Port is S. 58? 4, W. or S. W. by W. 
Welt nearly, Diſtance 155.72. 
*NoTE. The Teacher may put the Pupil upon MzxrcaTor' 


Sande immediately, if his Time be ſhort (which is the Caf: 


: a 5 * . „ ie 5 . 
with man) who go to School purely to learn Dk 0 only) With. 
out going through MiDDLE LATITUDE, SAILING, as the former is 

| man's Purpoſe, provided he be ſhewn how 


| t reduce Miles of Faſting or Weſting into Difference of Longitude, 
which mutt be done by Middle Latitude Sailing, 
1 r ere 79 ige 12 | 
8 14 291 . 1. 1 , 3 
Wo 1 1 1 10 ; 4 7 4 4 , 291i} 4 
— «. 
n ar 9% Si51 7 5 inis 


Fd . * 8 ? * 
929 4 F 4 1 j S ad „ 

4 * ty n * x | $ F : 7 2 1 : . , "©. 1 
ie ' . , Ec. Þ CS Wy + ©. {4 664.474 £5449, e 4 £42 K $3 143% 4554.4 181 «4 1 : 4 + 
1 5 „ 2 F ö Y F " * . 9 

« k : 4 » * 0 " 
MID D EE LATITU DE SAILI . 
3 a * „ — * 
N 5 4 . „ * 
1 9 * * - . 0 * 7 


Ld * ” 
Ef 1 a 
T3. 4 g 1 * ein * 
d 6 : 271 TE 


- 


} 


2 
o 


N Pi AxE SAL the Earth was. conſidered as à Plane, re. 
reſenting a Bowling Green, having the Meridians parallel to 
ach other, ad conſequently the Degrees of Longitude equal in al 
Places; but this cannot be true, as the Earth is a Globe or Sphere; 
As the Meridians are Circles on the Terraqueous Globe, meeting 
in the Poles, (as may be ſeen in the following Figure) it js obvious 
that any two of theſe, Circles muſt recede more at greater Diſ- 
tances from the Poles; and at equal Diſtances from each Pole, or at 
the Equator, the Diſtance between the Meridians is greateſt, © 


| | 
The true Place of a Ship at Sea depends upon its Diſtance from the 
| 


Equator, and ome noted Meridian ; and ſinte the' Meridional Di- 
taneey that is, the Diſtance between any two Meridians, varies in 
every Latitude, it is therefore convenient this Diſtance, ſhould be 
reckoned in a fixed Latitude; and where the Degrees are of the fame 
Magnitude with thofe of the Meridian; which can be no where but 
on the Equator, where 60 Geographical Miles make a, Degree. 


F 


44 The Circumference of all Circles are in direct Proportion to each 
| | other, as their Radii ; and ſince the Earth turns once round its Axis 


in 24 Hburs, every Point upon its Surface muſt deſcribe Circles 


parallel to the Equator :. Hence it 1 that the Cirgumferen® 
of any Parallel of Latitude in Miles, i 


f | to the Circumference of tis 
Equator in Miles, as the Co-Sine of that Latitude is-fo Radius; 


4 


| and, that the Breadth of a Degree in any Parallel of Latitude, is to the 


34 Breadth of a De 


B. L. 


3 Z 
- 
F 


Do. Ow tn 
wn 
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Lt | 
8 
+» 
1 
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1657 0 34 (49 7452 36 9470 


18 57% o61 36 48 54 74 135 201 72 


21 52 


* 54] 
18 ec 


119 

82 8 35 
837 32 
84 6 28 
8815 23 
9 86 N 4 18 
87 | 3 14 
88 | 2 

89 | 1 Og 


Ide above Table ſhaws how many Miles anſwer to a Degree 17 1 * 


— 


7s MIDDLE LATITUDE SAILING. © 
Hence it follows that; 98 "is. OO 


As Radius, or Sind g0® 5 
Is to the Diff, of Long. in Mile 
8 . So is Co: Sine of un . 
So is the Radius, or Sine of 90 F. To the Diſt. in Miles between any 
To che Diff. of Long, in Mils. . Two Merid. in that Paral. of Lat. 
From what has been ſaid ariſes the Solution of the following 
ern . hes 
* WE ' = 1 1 1 n . 
| The Diſerancs of Longitude between two Places both in one Parallel of 

© eee them. 4.6 
' _ Suppoſe a Ship in the Latitude 40 300 N. or 8. fails directly E. 
. W. until der Biene of Longitude be 3” 30, and the Diſtance 


As Co- Sine of any Paral. of Lat.“ 
e 


nr 


r 8 


p 


De 
r 
Dae 
| ea et 
#7290 


B PROJECT I ON. 


With the Sine of got in your Compaſſes taken from the Plane 
Scale, and with one Foot in þ deſcribe the Arch E Q, and upon it 
N ſet off the Difference of Longitude 210 Miles, and draw the Lines 
P E and PQ to repreſent the two Meridians; then will E Q re- 
preſent the Equator, and P the Pole. Again, with the Sine Com. 
of the Latitude 49? 300 viz. 40 30“ in your Compaſſes, taken from 
the Line of Sines on the Plane Scale, and with one Foot in P. 
deſcribe an Arch, and the Diſtance between the Points, where it cuts 
the two Meridians, being meaſured upon the ſame Scale of equal 
Parts that the Difference of Longitude was, will be the Departure 
; 136.4 Miles. 8 ; | . 4 1 0 | 
r, 


©-—- . 


MIDDLE, LATITUDE SAILING. 7. 


Draw the Meridian A B, and with the Chord of 60 in your 
Compaſſes deſeribe an Arch, and upon it ſet off the Complement of 
the Lat. 40 300 (taken from the Line of Chords) and ſet it off - 
upon the Arch as a Courſe in Plain Sailing, and draw the Line 
AC as a Diſtance, which make equal to the Difference of Longitude 
210 Miles ; then will the Departure C D be the Diſtance 136.4 
Miles, as before; this laſt Method is preferable to the former, as we 
are not confined to any particular Scale. 

Reverſe. this Problem, and ſuppoſe the Diſtance failed in any 
Parallel of Latitude given, to find the Difference of Longitude. 

Wich the Sine Com. of Latitude in your Compaſſes deſcribe an 
Arch, upon which ſet off the Departure 136.4 Miles, and through 
the Points where it cuts the Arch draw the Lines PE and P 
then with the Sine of 90² in the Compaſſes, and one Foot in the 
former Centre P, deſcribe an Arch to cut P E and PQ; then E 
being meaſured upon the ſmall Scale of equal Parts that the Depar 
ture was, will be the Differenee of Longitude 210 Miles. | 


By CALCULATION, 


; To find the Departure. 45 t 
As Radius — , 9} 10.000 
Is to the Difference of Longitude =—— 210 2.32222 
So is Co-Sine Latitude —— — 49%.30 9.81254 
12. 13476 
0 IO. ooo 


To the Diſtance or Departure — 136.4 2.13476 


dbu G U N T E N 
© The Extent from Radius to Sine Com. Lat. 40? 30 on the Line 
of Sines, will reach from the Difference of Longitude 210 to the 
Diſtance 136.4 on the Line of Numbers. its 


; B19 
By INSPECTION... 

. Find the Sine Com. of the Latitude among the Degrees, and in 
the Diſtance Column the Difference of Longitude, oppoſite to 
which, in the Column of Departure, is the Diſtance required; but 
as the Co-Latitude is 40 305 therefore © 


For 40 Degrees youll find *} "120-4 
For 41 Degrees you'll find | 9h | 
Half is the Diſtance required 136.3 


4 y ee —— 
. This 


1 


78 MI DDI EATITU DE SAILING. 
This is done becauſe the Table of Difference of Latitude | and 


Departure is calculated only for ſingle Degrees. : A 
By the Reverſe of the laſt Problem, having the Diſtance run in 

any Parallel to find the Difference of Longitude, _ 
*Suppeſe a Ship in Latitude 49* 3o' N. or S. fails directly E. or 

W. 136.4 Miles, and her Difference of Longitude be required, © 


As Co- Sine of Latitude 0 49? 30 F © 1 9.81254 
Is to the Diſtance + i 7 waoee 213481 
ß ond n 10.00000 
E * ETA ; | | be | 12.13481 
get U& O06. 295334; hr 2.4 „„ 9.81254 
Tuo the Difference of Longitude 210 2.32227 
6 E R . | 4 n ö a 3 — — 
oy ESP PCTTON; Oo 3: 


Look for the Complement of the Latitude among the Degrees as 
if it was a Courſe, and the Departure in its Column; right againſt 
which ſtands the Difference of Longitude in the Diſtance Column, 


; P R OB 1 E M II. 40 025 


Ik it be required to find the Diſtance of two Places under the fame 
Parallel, and the Diſtance of two other Places under the ſame 
Meridians with the former, differing only in Latitude, it will be, 
As the Sine Complement of one Latitude, is to the Diftance be- 
tween two Places in that Latitude, ſo is the Sine Complement of 
any other Latitude, to the Diſtance between two Places in that La- 
titude, lying under the fame Meridians with the former Places. 
© Suppoſe two Ships in the Latitude 45 N. Diſtance 220 Miles, 
fail both directly North 260 Miles, and. if it be required to find their 
Diſtance aſunder. OV Og Sis 


By P R O I EC T1 ON. 


Having reduced the Diſtance failed 260 Miles into Degrees, 
and added them to the Latitude failed from 45, gives 405 20 
the Latitude they are in: with the Sine Complement of the firſt 
Latitude 45 in your Compaſſes, deſcribe an Arch; and with the 
Sine Complement of the ſecond Latitude 40? 40“ deſcribe an Arch 
upon the former Centre; then upon the firſt Arch ſet off the firſt 
Diftance, and from the two Extremities draw Lines from the 
Centre, and they will cut the ſecond Arch in two Points; the 
Diſtance between which being meaſured upon the ſame Scale, will 
be 202.7, the Diſtance the Ships ate aſunder in the Latitude come . 
: | Behar} ef * 


* — ; : 282 
2 a 


$ 


MIDDLE LATITUDE SAILING. 39 
ys . 2 * Ss 8. Ls ö n 


- 


By KC Ni F 7 1 O N. 
As the be- Sts of che ta ſailed from v7 9.84948 


Is to their Diſtance aſunder N 2.34242 
So is the Co-Sine of the Latitude come to 49 20' 9.81402 
* ” . 2 12. 15644 
CE SR; 9084948 
To the Diſtance required ; — ; 202.7 3 "2.30696 
CG | ng: ; 


By GUN TE R. 
„The Extent from 45 to -40?:40' on the Line of Sines, will 


reach from 220 to 202.7, the ſecond Diſtance on the Line of Num- 
- bers.” 


From what has been faid it will be caly to conceive, that the 


| Longitude counted in one Parallel of Latitude, will not be equal 


to that counted in any other Parallel of Latitude, on the ſame Side 
of the Equator; and as Ships ſeldom fail N. or 8. upon one 
Meridian, but croſs many in various Directions, it follows, "that 
the Longitude can neither be found by the Latitude left, nor by 
that come to: therefore add them together, and take half that Sum 
for a Mean or Middle Latitude, by which Departure may be con- 
verted into e e and Lacie SR FOI ; * it will 


be, : | 

As the Co-Sine of the Mid. Lat, As Radius - 
Is to the Dep. from the Merid. a } Is to the Diff. of ae | 
80 is Radius h z J So' is the Co-Sine of Mid. Lat. 
To the Miles of Diff of Long. Io the er —— 


1 
Or, without having the 8 to , find the reſt, it will be, 


As the Difference of Latitude | As the Co-Sine Middle Lat, 7 
Is to the Difference of Longitude Is to the Tangent of the Coürſe, 
So is the Co- Sine of Middle Lat. So is the Difference of Latitude E 
To the Tan, of the Courſe,” © Io the Difference of Longitude, 


mining x7 © 


AND 


As the Co-Sine Middle Lat. 

Is to the Sine Courſe, X 
So is the Diſtance ſailed . 
To the Dons of Ove # 


ole < B AG be made equal othe Mid. Latitde A d. (= AD) the” 
us. W 
Then A B will be the Ce. Sine of the Mid. Lat. and DE is the Tang. 'of 
de Courſe of the fame Radius. | 
; Bot A B is the K of Lat.: and D E isthe X of Long: by Conſtruction. 
Whence A B the X of Lat,: Co-Sine Mid. Lat. : : DE Difference of 
Long. : Tan. Courſe IRON 2 n Co-Sine Ws 42 
e 7 


5 JJ IT, . 
te Lau nl Longitude of two Places given, to find the Courſe, or 
heir Bearing aud Diſtance. Ia 97 
Rewe the Courſe and Diſtance from the Lizard to the E. End 
of the Iſland of Barbadoes? 8 


11 499 51. — 49? 235 45 1 W. 
E. Epd Barbados | Late 13 12 1 12 8 59 1 


— 
th. tn 1 


| Difference of Latitude Hg hd irs 3 Wy Dif, of Lon. 54 | 4 ” 


— — 


ä ůͤ— o oo in Miles 
In Males 2205 1 ELL I 


* 


— 


. . Mad. Lat, 58% 26 3 | he 
5 3 Condtrufion 


MIDDLE LATITUDE SAILING. 82 


Lo 


Dt 

Draw the Line A B to repreſent the Meridian of the Lizard, and 
with the Chotd of 60 deſcribe an Arch, upon which ſet off the 
Comp, of Mid. Lat. 58 267, as a Courſe in Plane 15 taken 
from the Line of Chords, and draw the Line A C as a Diſtance,” 
equal to the Diff. of Long. 3263; from C, let fall the Perpendicular 
CD, and that will be the Departure 2780 Miles. | 

Again ſet off the Diff. of Lat.-2205 from A to E; upon E, erect 
the 1 E G, which make equal to the Bea DC, 
27803 dtaw the Line G A, and it is done, for the AngleG AE will 
in Courſe 515 3 5, and A G the Diſtance 3549 N the ſame a8 

eiore, 

Hence it will be eaſy to conſtruc, any Caſe in Middle . 
Shins, ; by conſidering the Comp. of Mid. Lat. as a Courſe in 
Plane Sailing, and the Dit. of Long as the Diſtance ; and the Per- 
pendicular jet fall on the Meridian will be the Departure. 

Then having the Difference of Latitude and the Departure given; 
the Courſe and Diſtance is found the ſame as in Oaſe the VI. in 
Plane Sailin 

By this Niebel are tha following Caſes Ins Middle 5 45 — 
Sailing conſtructed, being in my Opinion preferable to any other, 
as the Learner is not r to any. particular pra 15 n Parts 

and has only to make Uſe of the Line of Chords 


97A By CALCULATION. Tong 
"To God che Departure ie will he,  _Tofind the Courſe i will be, 


As Radius go? 10.00000. As the Diff. of Lat. 2205 3.34341 
Is tb the Diff. Long. 3263 ,3-51 362 Is to Radius go? 10.00000 
So Anat 6 Mid. ape} 34 9.93046 80 is the Dep * 3 T_T | 


1 3-44408 
10.00000 _ 


To the Departure 2780 3.4 To the Tan, of Cou. 53 10.11 
L 


32 UMtbprk LATITUDE Ard 
To find the Cou. without the Pep. it To find the Diſtance it will be, 


will be, | 
As the Diff. of Lat. 2205 2,34341 - As Radius 90 10,00000 
Is to the Diff. of Long. 3263 351362 Is to Diff. of Lat. 2205 33434! 
So is Co- fi. Mid. Lat. 2 340 9,93046 ny one 515 35 10, 20665 


13.408 3 "0h | 13,53006 
e . 10,00000 


Tang. Courſe N 10, 10067 To the Dif. .. 3549 3.5 500 | 


Hence the direct Courſe from the Limits to the Eaſt End of Bar- 
badoes is 8. 51 35 W. or, nearly S. W. by W. half W. Diſtance 


3549 Miles, or 118; Leagues. 


unn 0 thy GuN TER. 2 | 
"F rſt, Extend from Radius or 90 to the Co-Sine Mid. Lat: 882 26 26' 
on the Line of Sines, that Extent will reach from the Diff. of Long. 
3263 to 2780 the Dep. on the Line of Numbets. 
Secondly, Extend from the Diff. of Lat. 2205 to the Dep. 2780 
on the Line of Numbers, that Extent will reach from Radius, or 
45. to the Courſe 51” 35'.cn the Line bar 17.7 | 
"Thirdly Extend from Radius or 90 to the Sine Courſe ' 51˙3 2 
Line Sines, that Extent will 17 2 from the Depattufe 27 Ot 
e Diſtance 3549 on the Line of Numbers. ELL 


| By IxsrncriON in the Tables of Difference of Ligitude and 
Departure. 


. Find the L Degrees of the Complement of Middle "TER 
in the Tables of Difference of Latitude and Departure, as if it was 
a Courſe in Plane Sailing, and the Diffetence of Longitude in the 
Diſtance Column, as a iſtance, in the Departure Column corre- 

to theſe will be the Departure; with the Difference of La- 

_ titude and this Departure, find the Courſe and Diener, as in Cafe 
VI. in Plane Sailing. | 
But when the Difference of Longitude happens to be too large, as 
in this Cafe, divide it by any convenient Number, obſerving, to mul- 
3 the ee when found by he ſame Number you divided 


; Her the Difference of Longitae 225 7 being too large, 1 divide it 
by 12, which gives 272, and the C om ement of Middle Latitude 
is 58.26, but fince the Tables are only cllenlaths' to \ fingle Degrees 
loole for a 12 of the Difference of Longitude, viz. 272 in the 
Diſtance Column over 58 and 59 Degrees, and the Departures cor- 
reſpohding to theſe are 230,7 and 233,1 their Sum is 463,8 half is 
23 1,9, Which multiplied by 12 gives 2782 for the Departure. 
© Now having the Difference of Latitude and ure the 
Courſe and Diſtance i is found, as in dns VI. in Plane Sailing. 


CASE 


$44, 54 


MIDDLE LATITUDE SAILING. 3 
| 04:8 $ 5" 7 
Bath Latitudes and the Departure from the Meridian given, ta find the 
Courſe and Diftance, and Difference of Langitude. Oy” 
A Ship in Latitude 49* 5% N. and Longitude 5 2 W. fails - 
South Weſterly, till her Departure is 789 Miles, and ſhe be in La- 
titude 39* 20 N. I demandsthe Courſe, Diſtance, and Longitudg 


ſhe is in ? | | 
=== zan: 

Dif. of Latitude 0 5 85 | Sum of Lat. | $9 17 N. 

% und rb 4, | x 


| * 


Comp. of Mid, Lat. 45 22 


1 
SD. 
1 
gy ee 1 %- > 
G Dep *..789 | hi” 
B N 


CONSTRUCTION. . 


Draw the Meridian A D, from A to D ſet off the Difference of 
Latitude 637 Miles, and on D, ered the Perpendicular D G, which 
make equal to the Departure 789 Miles. Draw the Line AG, and 
that will be the Diſtance 1014 Miles, and the Angle D A G the 
Courſe 51? os. | 2355 

Again, draw E K parallel to AD, making the Diſtance from 
A D equal te the Departure D G 78, take the Complement of 
the Middle Latitude 45 2% in your Compaſſes from the Line of 
Chords, and ſet that off, on the Arch on the oppoſite Side of the 
Meridian A D, through where that cuts the Arch, draw the Line A 
E, to cut the LineK E in E, from E, let fall the Perpendicular E B, 
and it is done, for A E will be the Difference of Longinede 1109 


>> W 


— 


„ MIDDLE LATITUDE SAILING. 
5 „ Ir CALCULATION. 


Jo find che Courſe it will be. 0 find the Diſtance it will be, 
As the Diff. of Lat; 637 2.80414 As the Sine Courſe 315 9. 80 10 
Iss to Radius 90 10.00000 Is to the Departure 789 2.89708 
So is Departure 789 2.89708 So is Radius go? 10.00000 
218.80414 5 9.89701 
To Tan. Courſe 310 10. 09294 To the Diſtance 1014 © 3.00607 


I To find the Difference of Longitude it will be, Si: 
As Co-Sine Middle Latitude 44 38“ 9.85225 


| Is to Departure 789 2.89708 
do is Radius 90 =  10.00000 
12.80% 8 
by, 9.85225 
To Difference of Longitude 8 - 3.0448 3 


Longitude the Ship ſailed from 8 24 W. 
Diff. Long. 1109 Miles, or 18 29 W. 


Longitude 8 23 53 W. 


ff NR. 

Firſt. The Extent from the Difference of Latitude 637 to the 
Departure 789 on the Line of Numbers, will reach from Radius, or 
45 backward to 51” 05 the Courſe on the Line of Tangents. 
Secondly, The Extent from 510 5 to Radius or 9oꝰ on the Line 
of Sines will reach from the Departure 789 to the Diſtance 1014 on 
the Line of Numbers. | 

Thirdly. "The Extent from the Complement of Middle Latitude, 

5 2214 to Radius or g0* on the Line of Sines, will reach from the 
"can 789, to the Difference of Longitude 1109, on the Line of 
umbers, = 


oh | By INSPECTION. 
Rur. With the Difference of Latitude and Departure, find the 
| Courſe and Diftance, as in Cafe VI. in Plane Sailing. Fs 
 - Secondly, Taking the Comp. of Mid. Lat. as a Courſe and the De- 
ow in its Column, and the Diſtance correſponding to theſe, will 
be the Difference of Longitude. OS... | 
Thus, taking a Tenth of the Difference of Latitude 637 and De- 
parture 789, viz, 63-7 and 78.9 the neareſt Numbers to theie are 63.0 
_ | | an 


, * 


[ 3 


MIDDLE LATITUDE' SAILING. 83 


and 78.5, ſtanding together over 51®, againſt Diſtance 101, which 
multiplied by 10 gives 1010, whence the Courſe by Inſpection is 8. 
51 W. and the Diſtance 1010, W e CEPT 
Taking 45* 22' or 45* as a Courſe, and a Tenth of the Depar- 
ture 78.9 in its Column, the neareſt is 78. 5, in the Diſtance Column 


ſtands 111 which multiplied by 10 gives 1110 for the Difference of 


Longitude nearly as before. 

2 „ 

One Latitude, Courſe, and Diſtance, given, to find the Differenge of 

I MT Latitude and Difference of Longitude, F 7 
A Ship in Latitude 42 300 N. and Longitude 187 31' W. fails 8. 

E. by 8. 591 Miles, or 197 Leagues, I demand the Latitude ad 

Longitude the Ship is in? | | 


* 


By PROJECTION. . 
With the Courſe and Diſtance, find the Difference of Latitude and 


Departure, as in Caſe I. in Plane Sailing : viz, draw the Meridian 
A D, and on A deſcribe an Arch with the Chord of 60?, and upon 


it ſet off the Courſe 8. E. by S, or 3 Points, through where that cuts 


* . 
— 


the Arch draw the Line A C, making it equal to the Diſtance Bee 
from C, let fall the Perpendicular C D, then will C D be the De- 
parture, and A D the Difference of Latitude 491 Miles. CIs 
Draw the Line E F Parallel to A D, making the Diſtance from it 
equal to the Departure. 88 8 
Take the Com. of Mid. Lat. 51* 360 from the Line of Chords in 
wg Compaſſes, and ſet it off on the Arch on the other Side of the 
eridian A B, and through where that cuts the Arch, draw the Line 
AE, to cut the Line E F in E, from E let fall the Perpendicular ED 
_ is done, for A E will be the Difference of Longitude, ' 419 
11ES, 1 ; | | 


0 
- 
2 


. 
| 

1 
[ 
i 
[ 
, 
| 
4 
© 


"4 


$ MIDDLE LATITUDE SATLING. 


, enen. 
+ * To find the Courſe it will be, To find the Diſtance it will be, 
As the Diff. of Lat. 637 2.80414 As the Sine Courſe 51% 5/ 9.89 0 
Is to Radius 909 10. ooοοο Is to the Departure 789 _ 2.89708 
So is Departure 789 2.89708 So is Radius 90 10.00000 


| ͤ u Jeᷣ—ä—̃— —— 


12.89%8 355 aeges 
41080414 , 2908910 
To Tan. Courſe 31.0 10.09294 To the Diſtance bs 3.00607 


_ I T's find the Difference of Longitude it will be, 
; As Co-Sine Middle Latitude 4428 9.85225 


Is to Departure | 78 2.89708 
do is Radius 90 —  10.00000 
12. 8% 
9.85225 


— 


To Difference of Longitude 1109 3.04483 


— 


Longitude the Ship failed from 5 24/W, 
I 


Diff. Long. 1109 Miles, or 29 W. 
Longitude in | 23 63 W. 


By GUN T E R. 


Firſt. The Extent from the Difference of Latitude 637 to the 
Departure 789 on the Line of Numbers, will reach from Radius, or 
5 backward to 51 O5 the Courſe on the Line of Tangents. 
Secondly. The Extent from 51% 5 to Radius or 9oꝰ on the Line 
of Sines will reach from the Departure 789 to the Diſtance 1014 on 
the Line of Numbers. a | | 
Thirdly. The Extent from the Complement of Middle Latitude, 
4 22/-to Radius or go* on the Line of Sines, will reach from the 
= 3.9 wry 789, to the Difference of Longitude 1109, on the Line of 
Numbers, 7 | 


on. | By INSPECTION, 
Rur. With the Difference of Latitude and Departure, find the 
Courſe and Diſtance, as in Cafe VI. in Plane Sailing. 
_- Secondly, Taking the Comp. of Mid. Lat. as a Courſe and the De- 
| irture in its Column, and the Diſtance correſponding to theſe, will 
be the Difference of Longitude. e | 
Thus, taking a Tenth of the Difference of I atitude 637 and De- 
parture 789, viz. 63-7 and 78.9 the neareſt Numbers to theſe are 12 


' Be 
— : 


| ' 
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and 78. 5, ſtanding together over 515, againſt Diſtance 1013 which 
multiplied by 10 gives 1010, whence the Courſe by Inſpection is 8. 
51 W. and the Diſtance 1010, | FR! 0 | 
Taking 45” 22' or 45* as a Courſe, and a "Tenth of the Depar- 
ture 78.9 in its Column, the neareſt is 78. 5, in the Diſtance Column 
ſtands 111 which multiplied by 10 gives 1110 for the Difference of 
Longitude nearly as before. W 8 
7 

One Latitude, Courſe, and Diftance, given, to find the Differenge 0 
. " * Lititiide and Difference of Longitude, TY 

A Ship in Latitude 42 30'N. and Longitude 18* 31! W. fails $» 
E. by 9. 591 Miles, or 197 Leagues, I demand the Latitude and 
Longitude the Ship is in? „ 


a By PROJECTION, ds 


With the Courſe and Diſtance, find the Difference of Latitude and 
Departure, as in Caſe I. in Plane Sailing: viz. draw the Meridian 
A D, and on A deſcribe an Arch with the Chord of 60?, and upon 
it ſet off the Courſe 8. E. by S. or 3 Points, through where that cuts 
the Arch draw the Line A C, making it equal to the Diſtance 591, 
from C, let fall the Perpendicular CD, then will C D be the De. 
parture, and A D the Difference of Latitude 491 Miles. 5 

Draw the Line E F Parallel to A D, making the Diſtance from it 
equal to the Departure. | 

Take the Com. of Mid. Lat. 51* 36' from the Line of Chords in 
_ Compaſſes, and ſet it off on the Arch on the other Side of the 

eridian A B, -and through where that cuts the Arch, draw the Line 
AE, to cut the Line E F in E, from E let fall the Perpendicular ED 
and it is done, for A E will be the Difference of Longitude, 419 


- 


% 


— ᷣͤ 2 30 N. Long, left | 189 31 W. 

Be i 3 1 & Bf. f Long: 6 30 E. 
Lat left a Fold 42 . 1 5 — — 
Mid. Lat. 38 24 


From what has been ſaid, it will be eaſy to conſtruct any of the 
following Caſes, as they are conſtructed the ſame as in Plane Sailing, 
only ſerine that to find the Difference of Longitude you mult 


take the Complement of Middle Latitude as a Courſe in Plane 
Sailing, with this Courſe and the Departure find the Diſtance, and 


that will be the Difference of Longitude. KEEN 
| To find the ſame by CaLcuLATION. | 
To find the Difference of Lat. | To find the Departure. 
As Radins go? 10.00000 As Radius g0% 10.00000 


Is to the Diſtance 591 2.37159 Is to the Diſtance 591 2.77159 
So is Co- Sine Co. 3 Pts. 9.91985 So is Sine Courſe 3 Pts. 9.74474 


12.691444 12.51633 
0.00000 8 10.00000 


To the Diff. of Lat. 491.4 2.69144 To the Departure 328.3 2.51633 


— —BV— —— ———— —ö 


To find the Difference of Longitude. 


| Without the Departure it will be, Wich the Depatture it will be, 


As Co-fi. Mid. Lat. 3824 9,39415 As Co-fi. Mid. Lat. 38 24/ 9,8941 
Is to Sine Courſe 3 Pts. 9,74474 Is to Departure | 328,3 4 7 


So is Diſtance 591 277159 Soils Radius go? 10,00000 
LT 12,561633 ĩ "| 2451627 
9.89415 90789475 

— — — — — 


To Diff. of Long. 419 2.62218 To Dif. of Lon. 419=6? 59“ 2,623 12 


7 —— Long. left 18 ˙œ3r“ W. 
Wpbence the Ship is in Lat. 39 197 N. and Long. 11 32 W. 


By G UN 'T SK BHT 
* Firſt. © The Extent from Radius or 8 Points to the Complement 
of the Courſe, 5 Points on the Line marked S. Rhumbs, will reach 
from the Diſtance 594 to 491 the Difference of Latitude on the 

Line of Numbers. | | Ce | 
_ Secondly. * The Extent from Radius or 8 Points to the Courſe 3 
Points on the Line S. Rhumbs, will reach from the Diſtance 591 to 

the Departure 328 on the Line of Numbers,” 5 
| 4 | Thirdly 


- MIDDIE LATITUDE SAILING. „ 


Thirdly. * The Extent from the Sine Com. Mid. Lat. 2838 36 to 
Radius, or on the Line of Sines, will reach from the ; 
— ifference of Longitude 419 on the Line of Numbers.” 


By INSPECTION. 0 


Rur. With the Courſe and Diſtante find the Difference of La- 
titude and Departure, as in Caſe the firſt in Plane Sailing. 

Secondly. Take the Com. of Mid. Lat. as a Courſe and che 
in its Column, and againſt it in the Diſtance Column stands 
Difference of Longitude. . 

Thus, under - Courſe 3 Points, "and againſt a Tenth of the 
Diſtance 591 2 50, Goth and 3278, theſe multiplied by 10 give 
491 for — Difference of Latitude, = 328 for the Departure. 

Now taking the Com. Mid. Lat. 51* 36 or 51% as Caurſe, and 
a Tenth of the Departure 328 = 32,8 in its Column (the neareſt is 
32,6) againſt which ſtands 42 in the Diſtance Column, this multi- 


15 by 10 gives 420 the Difference of Longitude, nearly as, be- 


16 the 2 ing Directions be well naderſtcod, the Learner will 
not find it difficult to work the falpwing Caſes in Middle Latitude 


abr ON S E lv. ; 
Courſe = Difference of Latitude given, to find the D n Diflance, 
5 and Difference 0 2 2 


Suppoſe a Ship failing from the Lizard, makes when the Variation, 
Lee-way, &c. ate allowed for, her Courle 8. 305 W. or * 5 
S. half 1 and then by Obſervation is in Las 


What is her ance run, and I 75 in . 
Latitude of the Lirard 49? 5% N. — 49 57 N. 
Latitude by Obſervation 45 31 NN 292 an 435 31N- 


— — — N — U — —-— 


Difference of Latitude 4 26 5 Si of Latitudes 95 28 
8 o -, Middle Latitude 47 44 
Re. 


In Miles 266 W nth 
| V. — — | (1 
; By-CALCULATION. | 
To find the Departure it will be, Jo find the Diſtance it will be, 


As the Co d. Courle 39% 9.89050 As the Co- fi. Courſe 39% 9.89050 
Is to the Diff. of Lat. 266 2.42488 Is to Diff. of Lat, 266 2.42488 


So is Sine TMP WM: 9.79887 80 is Radius 8 75 90% Reer 
A 12. 22 ha * 12.42488 
e e 


—— — 


To the Departure 215.4 2.33325 Toute Ditane 360 253438 


—ů —— — ; 
| | 5 1 To 


= MIDDLE LATITUDE SAILING. G 


- To find the Diff of Longitude. 0 figd the — 
Cod. of Maid. Lat. 47? 44 9 \Linad's Longtnde 82 
Is to the Departure 41 232 Diff. of L. 320 M. or 5 7 
So is Radius Fr 10.00000 
M — — Longitude in 10 34 W. 
$1 0 t e 21 e eee alt n: 79 9 
| fe 982774 : e 3 0 


% 
—e 0 
wm 
— 
4 


48 


| | sf pen,” = £ fic, Yr C- ”, We 8. E e 8 . | 
Bath Lumas ad Din given, fd the the au ad Dif 
. EGIRE DRE CS ngit 1 
= *- Suppoſe a Ship runs 200 Miles N. Weſterly Hows a Port i in 7 N. 
Latitude, and Longitude 109 25 w. until ſhe econ ne 41* 
N. what is her Courſe and Longitude oo 2 112 


Woehe PIO ges 83 2. hf 5 
N 1 e * 


Latitude leſt ag; 9 ON. 8 5 Oe 29" 222 4 8 oN. 
Latitude i in e 8 422 oo N. TIRE: 41 oo N. 
2 (80 nn N 
| Dif of Lat. —— Saba ach Zum of Latitude: . 46780 00 
ae .. 2 oo 
ir Mites 5 240 6 | Ty 
9 $4 05 45 f rn 4 


| By CALCULATION. 
10 fad che Core ie will be, Lo To find the Diff. FPG it Sill be, 
E452, Po the Diſtance 3⁰⁰ 2.47712 As Co- Sine Mid. Lat; 39? 9. 890 50 


— 


- Is to Radius 90 .10.00000. Is to Tan . Courſe. 36, 52 9.87501 
80 . 240 2.38021 = is erke 240 2.38021 


— 8 2. 47712 e „ 9. 89050 
To the Co · ine Cou. 36 529.955 96709 To Diff. via, 231.6 l 1 
Longitude left 10 25% Ww. l 
Difference of Longtde | \ 3 52 W. | 
+ Inge in. 6; 646 W 2 W. ; 
F - 
| On Latitude, Cur, and Departure, Even, to find the Df, 2 | 

ene , Latitude and Difference of Longitude, | 
1 Ship fails E. S. E. from a certain Port in Latitude 50 108. 
: "and Longitude 10* 16/ E. until her Departure from the Meridian be T 
957 Miles; 1 demand har Dae , and os Latitude and b 
/ ngitude ſhe is in? 


on To 5 


5 MIDDLE LATITUDE „ie. 


'Tofnd the Dif: of Lat. it vill be, Ws f IE 
3 „ 2 Wi W 
s to t Pn 257 "Pp or 
So x Colne Cou. 6 ES 396, 7 
| Latitade in 56 468. - 
Eo K as + * 12.56% 2 | 
* r 


2 | 1 | Xe t * * 
3 a N : 
To the Dif: of Lat. 396-4 2.59614 750 NG n 
; p * . 1 
Few * 2 : : EF) $3 J Ex 
%- , A 


Ts find the Diſtance it will be, Ss £4 0 LENS MAP 
s S8. Courſe 6 Pts. 9.98552 1a 100 8 | 
ls to the Departure 957 2.98091 Lat. in 46 8. 0 | 
$0 is Radius 10.00000 — 


65 — _. 6 mi 
EF I2:98091 - — — p 
| 9.9655 . 83 28 Mid. Lat, 
To the Diſtance 1036 3.01529 J cy awond o, 


1 1 CADE FH TE Fa FN 89 + 
To find the Dif. of Lon, it will be, 45 b t # , 8 's i 4 * 


As Co-fi. Mid. Lt. 53 28' 9.77473 10? 16 E 
to the Depart, 957 2.98091 08, or 26 48 R. 
50 is Radius 0. doo W 4 

e woes 971413 wh 35 er 
= —— . Sin 25 43; | | 3 
„„ KE vn. . 2 85 


One Latitade, Diftane ted, and Departur the Meridiun gi 
2 1 27 — Tala 2 Difference of 


| A perm in Latitude 40 30% N. 2 Longitude 14* 400 W. fails 
South Eaftward 645 Miles, 5 her Departure from the Meridian 
be 500 Miles; 1 demand the ras: . N the arne, 


Longitude the Ship is inn 


'To find the Courſe it will be, To ind the Dif. of Lat jel be, 
As the Diſtance 644  2,80956 As Radius 10, Oc 


Is to Radius 10, 00 Is to the Diſtance 64 20 2, 8095 
We e 500 2,69897 a Fane e 

12,6989] "Fs 4 4 | 12,6099; 
FVV N Ee 
To 8. Courſe 30 30 2 Tothe Diff. of Lat, ure — 
ON p a 5 q : M , „ 0 f "Io, ae 


: | 
| | | . . 
, 
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Let leftis 40 N. Lr Een 4 3 
ict Lat, 407- or 6. 4½8. Latein „4 
„ e RE WNYS: 
3 90 Lat in | 13 42 43 N. dom FM TY .1 WET, 3: " 
Fes | | Middle Latitude 46 6_ 
* | Ib £05000 5 5 
To find the Diff. of Lon. it will be.. 
As Co- Sine Mid. Lat. 46 60 9, 84 Long: uſt 1 - 
Is tothe Departure 50 2,9897 Diff. of Lon. 721, or 12 o E. 
So is Radius _ 10,00000 


e ro dT ORR 
3535 
1 18 ig "45 eee 363 (51: 5 

. 9;94098 © POO otros JOY | 
9 „ 3 ? * CAL 


— — — — 


To the Diff. of Lon. 721, 1285 


5 
99 


8 - — * R — — — — 
* : FE # & ww > WH 4 1 1 x. on ? . 

9 * 978 IP" 9 % 

. | F 4 | * 

#4 &# 8 aw A +=} * | * 

, : : a Ec 5 * y . * \ 

| 4 Ss. 5 #2 r s i Siu TT 3.38 2 
* As — 5 5 . + 5 + 


LANE SAILING, as has been before obſerved, ſuppoſes the 
1 Earth and Sea to be in the Form of a Bowling-Green, 'on 
which the Meridians are parallel, and the Degrees of Latitude and 
Longitude equal in all Places; but the Earth and Sea include a round 
Body or G on which the Degrees. of- Latitude are equal in all 
Places, and the Degrees af Longitude decreaſe: from the Eqdator in 
Proportion to the Sine Complement of the Latitude. | 
Though the Meridians all meet at the Poles, and the Parallels 
to the Equator continually decreaſe, and that in Proportion to the 
_ Co-Sines of their Latitudes ; yet in old Sea Charts the Meridians 
were drawn parallel to each other, and conſequently the Parallels 
of Latitude made equal to the Equator, and ſo a Degree of Longi- 
tude on any Parallel, as large as a Degree on the Equator : Alſo in 
theſe Charts the Degrees of Latitude were ſtill repreſented (as they 
are in themſelves, equal to each other, and to thoſe of the Equator; 
by theſe Means the Degrees of Longitude being increafed beyond 
their juſt Proportion, and the more fo the nearer the ch the 
Pole, my, rs of Latitude at the ſame Time remaining the ſame, 
it is evident, Places muſt he very erroheoufly marked don upon thoſe 
Charts, with reſpect to their Latitude and Longitude, and conſe - 
mquently their Bearing from one another muſt be very falſeQ. 
: = Fo remedy this Inconvenience, fo as ftill to keep the Meridians 
ed lel, it is goon e muff protract of lengthen the Degrees of La- 
eitude in the fame Proportion as thofe of Longitude are, that fo the 
Proportion in Eafting or Weſting may be the ſame with that of 
Northing or Southing; and conſequently the Bearing of Places from 
each other to be the ſame upon the Chart as upon the Globe _ 
| TRY ow 


yy. TO e er * . 1 27 = — * 


5 
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5. Now: Lhe Biogas how the Meridians are expanded from the Equa- 
195 55 Proportion to the Degrees of IJ. ongitude I 
tne Foles; (34>. 543: 
ABD in ahe annexed Scheme, repreſent |- 
the Al of, the Meridian; E. B, the Radius of. | A. 7 
p Pa of atituge.; now 'C Gs which > 
to F B, is to C, a8 a Degree on the Par nel ia 
to A Degree on the Meridian, or any — — 2 * 36 
and as CG is to CD, ſo is C B to C E, Gee p — 
cant of the Latitude of che Parallel. * "af 
_.. Therefore in a Projection, of the Globe where 1-4 JM 
the Meridians are kept parallel, it is evident, a | $95 
Degree on. the, Meridian at any Parallel muſt be 6% 3 
0! to the N of the Latitude of that P- C | 
el; and the Diſtance of any Point, upon the Meridiany rom he 
Equator is equal to the Sum of the! 1 7 contained . it 
and the Equator, 6 11 A (1319) bun | 
Fa it is ident, tat. by a continual, Addition of nel "ug 
| 85 at che quator, a Fable of Metidional Dries gan be com- 
od or every, Degree and Minute in the Qyadrant.»/, 7/11: td 
Therefore the Fe ridional ifference of Latitude betueen any two 
Places ga be eaſily found, by finding the Meridional Parts'anſwer- 
ing to bo ee and either adding or ſubtracting, according 
. 5 Sabi is, If bat North or both South, ſubtracted 
ee R but the erden . 
5 tit ude jy any Place and the Equator,is fourid, by taking 
i 5 0 ene 5 Latitude of that kes, laue! 
197 the. Ft tonal, Parts belonging OY Number of De. 


oy nd 0 E N 2 the De 1 5 che he 


part of the Table, and in the left or Right Hand Column the 
nutes marked on the Top with M. oppolite to which, and under 
the Degrees, are the Meridional Parts required. 

Suppoſe the Meridional Parts belonging to 57 1 were required? 


Look in the Table- under gpl oppoſite ta 18 ſtands 4216, the 
Meridi onal Parts of 57 3 87 1 * oh 


The ſame may be "ſerved of any Degrees and | Minutes required. 


The Solution of the following Problems, as 
well as all other Trigonometrical Operations in | 
Navigation, depend upon the fourth Propoſition B 
of the ſixth Book of Euclid; where it is demon- 
ſtrated, that Triangles which are ſimilar or 
alike their like Sides are Proportional: Fhere- 
fore in the annexed Triangles AB C, and ©; 
A F G, the Radius, Sine, and Sine Comple- LY 
ment, or the Radius Tangent, and Secant, 1 1 
form a right-angled Triangle 1 7 the Sine . and Secant of 

any 


„ MERCWTORN SAILING. , 


Arch in one Circle, is in Proportion to the 2 gent and 
Sen theſame Arch in another Circle, as the Radius the one 
is to the adius of the other. | hy 
. AB 1 proper Difference of Latitude; B C the 
re ; the Diſtanee; and the Angle BA C the Ship's 
| 2 Produce A B to F, to repreſent the Moridional or enlarged 
1 of Latitude; and parallel to B C draw F G, to repre· 
nt the Difference of Longitude. bY nay ain that A Bis in propor- 
tion to C, 1 A 1 F and that the Sine Ta 5 Se- 
cagt of the Triangle F AG, is as the Radius AC is to the Radius AG : 
Wherefore, as the Sine Complement of the Courſe is to the Meri- 
onal Difference of Latitude, ſo is the Sine of the Courſe to the 
ifference of Longitude, and the contrary. And as the proper Dif- 
ference of Latitude 4s to the Departure, fo is the Meridionat Viffer- 
ehog Latitude to the Difference of Bongitude. 55 
Hence it will be eaſy to reduce Departure i into Difference of Lon. 
gi ude, and Difference of Longitude into Departure | 
Therefore, all Caſes i in Mercator's Sailing are worked Geo- 
1 Trigonottietry, Gunter's Scale, Inſpection, end the Ta- 
bles — ro che ſame ag in Plane Hailing, by only confideting the 
Meridional- —— Latitade as proper Heeres of Latitude; 
and the Difftrencetof Longitude as Departure: For it is no more 
than enlarging the Difference of Batitude that the Pifferenet of bf Lon- 
1 may be in Proportion to the Departure, as the Meridional 
Ditferente of Latitude is to the proper Difference of Latitude, the 
2 the ſame ; anch che Sine Complement, or Tan 
8 * tie Courſe bears the ſame P don to the Mir. | 
jonal Difference of Latitude that the Sine or * gent 0 f the 
Courſe does tothe Difference of Lorigitude, and therefore: is found 
in the ſame Manner as if they were Difference * en * 
ne n 29th e 


SEES 15? 1 * 11 git 19 * 10 3} - 12 ry "Fx F Fer Loli 0 28 
20 13 ny: amy l 22 5 II 7 4- 14 5 440 22 n q Is 
OT A'S E Ora. e 
i 87 HP; 27127 1 74 32111003 4 af eee 
The. Lauta and. Eongitin two Places Fo, 15 | fe are 
hs 4 4% 3 4 & 3") 


a nh . Diftance between them. © 


1997 2 eu #354 TH NF + oa 


What i is the . and Diſtance from — Laus to the Faſt 
Ys J0CS 


Lizard's Lat. 9 5% N. A ate ah 0 i ew. 
Barbadoes Lat. 13 42 N. Mer. Part 1 . 2 37 
— — 


1 


Chong + 10 
Difference. = 35 220 5 u. pf 2671 l Dif, 54 23 = 5363 u. 
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M ERCwTO KW 841L f N * 


N ren, Set 
ft. Draw the Meridian of the 6 . a on 
5 A B, which make equal to 3 
the Meridional Difference of La- 4 * | 
titude 267 Miles, on B erect te . * 
ae upon Which ſet av 

the Diff. of 8 3263 A 


„e Draw] the 8 Gn 1 ee Y 

tna-willhe.Brge RAG he. te... e j\ 

Courſe 50% 427. ee DTS} > 
2dly. Set * the proper Diff. | 4 * 2 # 

of Latitude 2205, upon the Me- C. | 2 | 

ridjan, from A to D, and ED parallel : to B co cut ACin 
vp a the Diſtance 348 1 Miles. eee 


B N e 
le Seer Ce i ann be gs, Io find the Diſtance. 


As Mer Di ofLat. 2671 3,4266) As Co-Sine Courſe 50.42 9,80166 
N 90 10,00000 Is to P. Diff. of Lat. 0p 3+ 34341 
; 9 wy, 3.51362 rr * 90 lo. ooοοο 


& 
: vs ff oF. v * 9 
My FO ne 1 245 * 4, Nen 007 


o 
* A. 0 801 


9 of 3s 1261191 * N . | 


71 Tp 26-280 4 f 
To the'Tun. Cou! ges 4 6 Tothe Das 505 3.54775 
| 2 i S606! — — 


-»{Wiheneb thedire@ Courſe Frog the Lirartto Bubados, is 8. I 
W, or neafly-$, W . by W. Z N Diſtance 3481 N Mies. ee 


1 EY G UN TE R. 


© Firſt; 6 The Extent from the Meridional Diff. of Lat: 2671 to 
the” Diff. of Long. 3263 on the Line of Numbers, will reach from 
| Radius, or 45 to 50 47 on the Line of Tangents,” 
Secondly. The Extent from Co-Courſe 30 18“ to Radius or 90 
on the. Live of Sines, will reach from the Proper Diff. of Lat, 2205 
© 3481, the Diers; on the Line of Numbers.” 


By INSPECTION. 


h kprk. Look for the Metidi anal Difference of Latitude, and Dif. 

Wore of Longitude, as if they were really Difference of Latitude 
94 eparture in Plane Sailing, and the Courſe will be found among 

oints or Degrees at the Top or Bottom; then, inſtead of the 
Meridional Difference of Labenz, look for the proper Difference of 
atitude, in the Column marked Lat. and in the Column nen 
Diſt. will be the Diſtance required. 

Thus, with the 20th Part of the Mer. Diff. of Lat. 26 A and 
Diff. of Long. 3263, viz. 133 and 163.1 the neareſt Numbers are 
163.1 and 1 33 8 _ over 4 Points, which is the Courſe, Kh 

nic 


"i 


kent £.Mu 
4% 


of Lat. 2206, Vi 
fore, 


A Ship, in Lat. 49* 57' N. 


B, and make A 
Line parallel to ay Jeparture D 


cut this Parallel; and C D will, 
| and Diff. of Long. 1714 Miles. 


the P. Dif. of Lat, 637, 2.80414 
to Radius 90 10.90060 

Wb Departure 789 2.89 708 

i . . 
eee 

| 85 8 LINE 0 C. I e $45 9 


To Tang. Cou. 61. 92 — — . 


24 Radius 9 10. 
sto Mer. Dig. Lat. 8 899 2-95 376 
S0 5 is Tan. Cou, 381.5 10. l 


I 3704668 
10.00000 
W 


* N * 


Io Diff. of Long. 1114 


— 


this e by a0, gives "3480 for the Diſk 


* ©, A 8 KE I. 1 
| Bath, Landon the Departure from | 
ut ſe, Diſtance, * oy 


ward, untif her 
 Obſeryation'is in the Lat, if 2d N. required her Courie ſtee 
Diſtance run, in? | 
Lat.'\Jeft - 49 57 Merid. Parts 347, 


2 2 By PRO 1 E 4 T ION. 
e the Proper Difference of 
Pane as in Caſe — in Plane Sailihg 2 > extend; the Meridian A E to 
abe NMetichenal, Diff. ef Lat and draw a 


Hence the Courſe will be fouud to e 8. 51 SW. 


3. _w_ * 


— ; 


: : 
4 


Murg AT O LIN G. 
i C 1 for P of the * 
hich, in de Lat. ib opk f, r oth Part proper Di 


is 110. againſt Diſt. 


WI w 4 54 + ff 1 


Ni 90 * 
Irs 5:33 Ho; 428 <9 


Lat in 39 20 men b hip ds 0 8 

: r —— — e 1 9 Go 1 1 = 
| Di. ofLatono 37637 Ms. Di. #99 $9905: 5: 54 Ig 4 »* 

| . S 5 c 3 4. 2 8 % * % 

OR. 03 hot. MTs 4D 42 N JS 

Wat 3 t% > pRB ir 2.2 {#3 2 L 81 

i 29% 4 A Wow. tee ub - 

: 8 Yo | > & duh uf a7 ILY _ | Ted 15 C : Wo 5 * oo 


ee ele the 


e the Diſtance AD to 
the Difference, of, Longitude. 
Diſtange 1014, 


o find the ſame 


: - By CIAL'CU LD ATTON: 


re Pik. 2 77 „Tete 2; 80414 


* 1 * e ee 
1 % 


4 AN 83 * 49,6000 
"To the le 1014 3.00605 


\ OOO 
Janis! tefe 7 4.1 $9, 14/W, 


Diff nne is. 34 W 
Long. in .. 43. 48 V. 
Her Courſe id 8. f F e and 


-Diftuncs 1014 Miles. 
Norz. The Diff. of Lon. th 


eee $1 + 10. 3019 


bound by din „As e 1 * 5 


—_— 


wine as be: 


2 14 , ale 8. Welt 
rt- from the Tieren be 789 Miles and — 


— ae, 


| : ws CATOR's SAI DENG 99 
08! oon 
| iſt. «The Exceint frog Di. Lat. 637, to Dep. 789, on the Line of 
Numbers, will reach from Radius, or 55" to Ae „ the ar 


the Line of Tangents.” 

2dly. The Extent from Radius to Com. Courſe 38 35%, on the 
Line of Sines, will reach from Diff. Lat. 637, to 1074; the Diftance 
on the Line of Numbers,* *© a] 
Jay. © The Extent from Co-Courſe 38® 5 bi to Sine Courſe 55 gf 
on the Line of Sines, will reach from Meri: iff. Lat. 0 to1 we 
the N of 1 on the Line of Numbers. 


"By INSPECTION: * 


The Diff. of Lat. and Dep. being found together in their reſpbive 
Columns, will give the Courſe among the Deg rees or Points, and 
the Diſt, in its Column: in the Lat. Column belon ing to the Courſe, 
look for the Meridional Diff. of Lat. and again aſt it will ftand the 
Diff. of Long. in the Departure Column. 

Now. 2 big of Lat. and of Dep. are 106.1 and 131.5, the near- 
eſt Num it to theſe are 106.4 and 131-3, ſtanding together over 
51* the Courſe, and int Diſt. 7693 this multiplied by 6, gives i 
1014 the Diſtance. | 

Again, over 517 look for 5 of Merid. Dif. of Lat. 89. 9 in the 
Lat, Column, the neareſt is 90, againſt which ſtand 111.1 in the 
Dep. Column ; this multiplied by 10, gives 1717 for the Diff. of 


bade, 


41 ets, ©. 
Buth Latitudes and Courſe given, th find the Diſtance and Difference of 
| Longitude. 


A Ship from the Lizard makes her Courſe S. 39 W. and then by 
Obſervation is in Latitude 45 31/ N. e her Diſtance run, 
and Longitude in? 


Lat. of the Lizard 496% N. Mer. Parts 3470 _ | 
Lat. by Obſer. 45 31 N. Mer. Parts 2 . a8 
Diff. 4 26 =266 M. DiF. 396M. en ; K 


+ 


145 " PROJECTION, 
Draw a Meridian, A B the lower End A will repreſent the Ship's 
Place in her firſt Latitude, 

Take the Proper Difference of 1A 266 in your c 
an 8 in 1 the Ship's Place, lay the other upon the 
2 F513 Nan 


Ws | " 
1 


„% MERCATOR%O0SATD ENG 
Meridian; then from A to Eg take the Merid. Dif of Latitude 396 


| m your : Compalies, and with one Foot in A, the Ship” 8 Place, as 


efore, lay the other upon the Meridian at B; and upon theſe two 
oints raiſe the Perpendiculars D E and C 4 ; 9 dran from * 
s Place, making an Angle with the Meridian equal to 
Tet 's Coule, will cut the two Perpendiculars at D and ke 
firſt wil be the Departure, which terminates the Diſtance A D 34 , 


From what has heap faid, it is plain, that any G6; in Mercator 7 


Sailing may be projected as a Right-angled Triangle, by only con- 
:Ference of Longitude, or . as the Baſe; 
the Meridienal, or Proper Difference of Latitude, as the Perpendicu- 


fidering the Di 


ler; the Hypothenule cut by the Departure 'as Diſtance; and the 


— 


gle which that makes with the Per daa the Courſe; for 
_ Caſes in Mercator's Sailing, the Meridional Dilfriinde of Tati- 


os bears the ſame Proportion to the Difference of Longitude, t that 
the Pro „ of Difference of Latitude does to the Departure. | . 


Inſtructions being well underſtood, 'will de ſufficient” to 


RR inform the Learner how eee 5 


— 
3 . 
* ” 


To find the Diſtance. | g W * To nd he Dif: of Lon | 


As the Co. Si. Courle 392. 9, 90g As the Co-Si. Courls 1 
Is to the Diff. of Lat. 266 2,42488 Is to Mer. Diff. of 14.356 7279590 


So is Radius X 10,00000 So is S. Courſe 395 9.79887 
12,2488 0 e e Diets e ION 
. 9.89050. ? 9.89050 
To the Ditance | 342, 3 2,3438 To the Dif. pans: 320% 2, 5060 
Longitude left 14/W. 1 
Difference of Long. 321; or 4 21 „ 
ä 3 | | 10 35 W. 
. GUNT.ER 


"1ſt. The Extent from Co-Sine Courſe 51, to Radius on the Line 
of Sines, will reach from the Proper Difference of Latitude 266, to 


the FLO 342.3 on the Line of Numbers.“ 


y. The Extent from Co-Sine Courſe 515 to Sine Courſe 
2 5 the Line of Sines, will reach from the Meridian Difference 
of Latitude 396, to the Diese Lane 32h, « on the! Line of 


Numbers.“ * | 


EY vere Br ENSGPICTION;.. 


'+4* 


Mabe the Courſe 307, and againſt half the Diff. of UE A, lands 
1 muy in the Diſt, 8 which being doubled is 34a, the 2 2 . 


ok the other will be the Difleronce a, Lokginude CB=32 | 
es. n 


r 


— 


„ MWERCAT ON Carbide.” WI 


under the ſame Degrees, and in the Lat. Column,” look for half the 
Merid. Diff. of Lat. 198, a that, in the Dep. Column, ſtands 
ako. 05 doubled is 321, the Diff. of Longitude 8 as before, 


LP MED 3s wt Ak a1; FS Cana 
0 Latitude G and Diſtance given, f the Dj erence 
| = 8 „ Gu, 2e, Plale. ee „ 


| A Ship 16 + atthide 42* 300 N. and Longitude 18 371/ W. Aale 8. 

W. by g. 591 Miles. 1 . the Latitude and LEW the 
Ship is in? | | | 

WS find the Dig of Latitude it will be, 


FR 1 1 10, oo Lat. left 429 300 12822 
1 95 5 377052 Dif. Lt. 491 8 11 M. Parts 1255 
— Ut. in 34 19 M. Dif. Lat. 628 
* 12,69144 | ——— ; 
| | 2  '10,00000 p18 | 
| To he Dif. of Lat 4914 2.69144 
| To find the big of Lon i will be, 


As Co-fi. Cou. 3 Pts. 9,91985" Lon, left 180 . 
Is to M. Dif. Lat. 628 2,9796 Di L 42 OW. 
So 8 S. 9 9.74474 

| — — Longin 25 31W. 
— os FE bc . 
2 5 5 


Toit. Lon. a 3 5267285 


By G. U N T E R. 


1ſt, * The Extent from Radius to 5 Points, the Com, of de 
Courſe on the Line marked 8 R, will reach from the Diſtance 591, 
to the Difference of Latitude 491.4, on the Line of Numbers.” 

2dly: The Extent from Co-Courle 3 Peints, to the Courſe 3 Pts. 
on the Line marked 8 R, will reach from the Merid. Difference of 
Weben, 628, to the rer of een r 119. 9 5 n Ling of 
| a 15 7 on 


"895k 15, By M N e 


de ths: Char 3 Points, and N Diſtance ; 
59 in the Latitude Column ſtands. 49,1, which, multiplied by 10, 
is 491, the Difference of Latitude; then find 4 of the Meridian . 


terence of Latitude 157, in the Latitude Column, 5 ge 
ſtands 10 _ the Departure Column, W et 17 Þ gives. 


ny n 3 of N We 


N 4 i 541 LTP 
wal 6 
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3 „ „nero SAILING: 


* 


. T3; To find the Courſe... 


/ 


Nan tt 3 YE x5 4 io) Ag. * 8 E at 95 n 99 1 r. 


Latitudes and” Diſt given, t6 fd the Courſe and Diff ee 
. Ship runs 300 Miles NW. trom a Port in Lat. 3 N. and 
Long. 10 25 W. untiþihe mw Lat. I" G the Courſe 
nne, and nod NT . 23 


— —ͤ—y— * — — 


"By CALCULATION. | 
4 To dite Diff. of Longitade. 


As the Diſtance 300 .247Þ"'S | 9 2 2 9031 * 
15 to Radius RE 10,00008 T Mer. B. 5 399 2,48996 
* 10 F. . of Lat. * 15 2.— S0 is S. Courſe 360 1 92812 


F ';; 4 e RY $5 ; es 95 12,26808 
© la nr a 9,9031 K 

| Toths Cost Cou-360 92 9.90309 To a ir Lon: 23157 2,3649 
* —— — 
. Longitude Nn 10 „a W. | 

. Diff. of Longitude 2555 * * 1 W. 

2 . een een ee 

TR r 


# 1 6 The Extant frown the-Diſtanee Ware Dillizence 
_ of Latitude 240, on the Line of Numbers, will reach from Radius 
or 907, tn 88 8 the Com. of the Courſe, on the Line of Sines, 
2dly, * The Extent from Co-Courſe 53* 8% to Courſe 36%. 52, on 
the Line of Sines, will reach from the * N Difference of + gh 
 titude 309, to the Diff. of Long. 431.7, on the Line of — 


liner Box. 17 


| . Meridian Difference" of Latitude; againſt which, inthe 


With the Diſtance and Difference of Latitude find the Cauſe ; 
in the Latitude Column belonging to this Courſe, fiat the 


- Evſumn, wiltitand the Diff. of Longitude. 
- Thus, half the Diſtance 1 50, and half the DiFotence of Liticuds 


, 220, wrde 48 OY togatherin their. ERS; Any under 


3” > 


| 


8 Fa 
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Wt GATOR SAILING 2» 
EA the — — the Latitude Column, find half os Meri. 


1 et 
ute Column, ſtands. a i 

* a the Ge Dine of Leda wan b 45 hs 5; ; T9 1] 
aids .- „ "I 1 5 8. _ # 5 end py 6: 15 f 5 
Die "Latin i and. Departure, ginn, f, ry + Dif 
15 8 —— 


2 Ship ſails E. S. E. from a 
2 Pant in Latitude * $4.1 
S. and Longitude a 16 E, un- J 
til her Roe Me I} 

_ dian beg57 Miles. I demand the Jp by 


Dftgace failed, and the Lati- 
d Longitade ** in} 


= I” T0 
+ 
v3 
&*© & 


"To kad the Bit ef Tun hewitt 

re eee » — 9,9650 
Is to Departure 2 I 

$0 is Co-Si, Cou: 325 3 


—ͤ ͤ . —— 


”" v4. 6 5 W oeey 3 #6:56006 
Wu e TM 7:11 > 6e.., | > 


"To the Diſtance 0% 2 enden weben eee 


{IS N N Va 


05 teme © gende, S. Mer, Fo. 2499 
9.58284 * Ty 6 46 S. Mer, Fu. 4157 


to Jif. of Lat. 7 82413 
en“ 6s 9.96563 <= 1 ee oo 
dee f fes Wt TER „ee e 
ea Bk FA cas: wed 4 — 1610 8.26 $50 E. 
161 6 E 
enen e, Bi . 
* k | — ö 57 995 * 2 93 2K 
1 ping; 45 NT E N. de 


- 3ſt, © The Extent from 6 Points to- Radius" en a i aan 
SH, will ach from the Departure 937, to the Diſtance 1036, on 

Nun 8 

"0 | e Extent ah Points'ts' 3 Points, on the Line marked 


8 R, vill reach from the Departure.g57,.to.the. Nimes - 
zirude 396, on the Line of Number 120 * 
The Extent from 2 «ws wit on the the nar 4 
ed 7 will reach From? che Meridial#/ Difference of Latieude 687, | 
; tome Difference of Longitude 1610, on de Pinefof Numbers.” 4 . 


* 


h *MERCATOR's SAILING, 

| 1 ob 3405 Man b "By IN 8 PN T; 10:N. Fr 1603.7. 9617 4 Eq" D 
cer the Coutle 6 Points, and gain a ffn of we Departure 

P 200-4, Wins ee which;"multiplied by 3, ives 396, the 

1 of 1035 for the Diſtan cee. 


— in the — „Column find a. Tenth of the Meridian 
e of „ ws b. 7, the neareſt to that is 66.63 * 


5 e 1650 artute Column, ſtands «160.8, which," | . 
by . is 160 dhe Diferene of Longitude, OY lar and 


Ca 4. "v1 460 qui 4 


l Diftance A Fr parts rang en, 
mw . en 7 e and Ls 19 8 ur of 7 . 
FFF 

and Lonfitude 14” of ally 3 

S. Eaitward 645 Mi until ber 


the Meridian 1858 

Joo Miles. Required the Courſe 

ſmeteered, andthe Can Logs 

tude ſhe i is in? Ds: 53 . 
Were wag th: S$$3<g 
T0065 2 ie n 4 6? EY 1965; 
$328; i an 2 „le 24 oC © g N 28180 - G 

4 . l 5 a b - 0 
| 1 2:44 638 Di 1 

; $9} * ; 200 1 

ee ur, eee IH 


c C Q 
8 K ene *A Jo the oupyſe © go? 5of 988948 


; to-Departure 500 2569897 
22 >; 3 - oerl. ns — 
3 . 25 4 4 


Y Len 02260 7 | Wt 


2 coef 


do bias Coarſe 50" 30% 9,1894 nge " 2.6099 
- 67 de - 9183, 1. INC .; = 6® | 


< 
2 * 


— "Lat: Kft. 49 5oN. Pts. 3429 

8 eee bee | 
© Ts Gd ike Dit of of Leng mille i 4 43 | 
- Co-Si, Cou. & - 


1¹ er aul 913 017% 


"EL dic e 16. , * 
e A Departure 257 0 22805 
rern of Lat, 500 ; $7593 


— — 

. o 

Long. left 14 40 Py WHIT 4 S. 1 e . 2, 60992 
on et no Soon) ON 2000) + 3 1 8 8 —— 


2 501 1 28 ©5 


eng- in 6] to e eee \Toiof Lang 1258 2.85843 
5 ene 22 Dr EI 431 5901 3 440 „ | 20s re” + 
r | . | Hence 


r t wa Hy 


rn ww hen WL jc i 


inte 


5 rn 


q pen at dea. 1 "Et Nu | C 1 


: 4 N 
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Wc Ship's Courſe is S. 50* 50“ E. or S. E, z Eaſt nearl | 
La of 4 43 N. Les. 25 WW... 1 


n en Ht: 
1k, © The Extent from the Diſtance 645, Departure 500 
on the Line of Numbers, will ach om Kid e 57 505 on the 
„Line C ren 
2dly. The Extent from 50? 507 to 30 10% on the? 
will reach from the Departure Soo, to to the Difference. of 
40), on the Line of Numbers. 
3dly. < The Extent from”39* 107 to W 505 on the· Line of 1 
will reach from the Meridian Difference of Latitude 21 to the 
Difference of Longitude 722, on the Line of, . 1 


e 21h INS EG eee St 


1 Fifth of the Diſtance and Pe, Le are oP 2 100, and 
iro? found together over 51; and in the .Lati olumn Haves 
87.2, which multiplied by 5 184400, the, * of Latitude. 
Then in the Latitude Column, ſeek I of. .the;Meridional Diffotenco 
of Latitude 147, the neareſt is 1000 againſt Which, in the De- 
P Column, ſtands 1 which muleplied by 4, is 72444, che 


ine of K 


erence of Longitude. | 
Having in the precedin Parts ſhewn how to work the moſt 
uſeful Problems in Middle” atitude and Mercator's Sailing; | ſhall 


now , work the four. en Caſes both by Middle Latituda and 
ercator's Sailings, in the Manner I pans = teach Perſons who 
are of Age, and Youth of goo Abilities z eſpecially if they are li- 
N they are all e 


18 0 3 
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n ch. are l Lotte and Moreno 


1. . 4:7 
N ** % | k 
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© Required ds Bearing and Diſtance between FR Lint in 1144. 
- tude 49* 57' N. Longitude 5 14 W. and the Iſland of St, Mary's, 
one of the Nellen Ilands, in Latitude 37” 00 N. and I 
25 60 2 | 


Abende Lat. _ 5% N. Merid W "Ln, sf 0g. 


a; 


eee opens Merid. Pts. 3470 Lon, 25 a6 W. 


| — — 


| Di of Lat. 12 nl Dif, 1097 Dit: 19 een. 
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2 — —5 8. 
W. Mme Diſt, 11 
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E- - £2 By Mi. La Sing, | 
| 2 to Dif. of Long. 1192. _—_ 
5 Nees, 28 2 


| Io * . er aeg 7.93708 
- AsDiff.of 15. 447 2,5904 
1s to Radiny 0 ro, ooo 
| 805 the Besen ate "2293708 | 
L E 12,93708 
3 5 8 2,890 42 
To T. of Cou. * 10, 4666 
* * | — — 
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- E: 7 a 5 „ 
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By Mid. Lat. i A 


LAs the Meridian A B, with 4 | 
Chardiof 


. vr tw PR Alt 1 Sd from Atos; through 
1 Miles, 7 M 8 dray"the Line 'A = 1192 Mike 
e wil the de — — _ Lee an the = 


? geſſcribe the Arch 28. 
9 227 the Com, 


witl bethe Depar 


; Inge? pon A B ſet off AC 
n {214 Miles EMT of coFAC 77 
upon C. the Pe 


ac ors "21h Th Ws the 
DP ag a 


r D, 


ance 11 
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1 F. & 70 05 

By Mercator's the; 
As the M. diele, pb 
Is to Radius 90 10, ooo 
i is I of Low 1 1192 2597620 
7557658 
3403227 
| — — — 
"0 Tan. of Con. 47* 54 10,04406 
— ͤ— 
As Nadine 5 10, oo 
Is to the P. pit ef lat. m 2,89042 

So ix Sec, of Chu, 97 16,173 5 
2 093 13,06407 


Le 
To the Dil. in Miles 15 $9907 
| | 
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As 


- tea. 


oe ls. 


=p bx 


»» T9 To -0 
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As Radius Wl R l e 
Hs to the Diff. of Lat. 77, Nees N Lat. Sailing t * 
80 is the Bee. Courſe 48* 9, 77% ure, thus, 
As Diff. of Lt. 777 1 
12,06 54% Is to Diff. of Long. 1192 3,0626 
| he oo So. e 280 9, 86080 
+ 0 — — 


wa- bu. 105 . 5 TAP 0 %%% 


+ : * 1 * = 


os” 


th ot . — 5 SAR 170 Tas: Court 11 3 


2 G N T E R. | 


5 By Mippus Lavitups. SAILING... E 


off + Extend from Radius or $0®, to'46* 32 the Comp, Mid. Lats. | 
en the Line of Sines, that Extent will-rewel from the Dif. of 27 
110, to the Dep. 865, on the Line of Numbers.“ 

adiy. Extend from the Diff. of Lat. 77% to the Dep. 865, on | 
the Line of Numbers, that Extent will reach from Radius or. 45 to 
"the ny 48? 4, on the Line of Tangents. 

12 — from the Courſe 484% to Radius or go®, on the 

155 a Sines, that Extentwili reach from the Dep. 865, to MING, 
, on the Line of Numbers. 


| By Mercator. 

iſt. * Extend from Merid. Dif, of Lat. 107%, to Ditz. of 
tude 3193 on the Line of Numbers, that 4 will reach — Ra- 
dius or 457% to the Courſe 47 54, on the Line of Tangents.” 

2dly. Extend from us or o, to the Comp. of 425 6' on 
tbe Line of Sines, that Extent will reach from the 318 Diff. of * | 
77h to the Diſt. 1159, on the Line of Numbers.“ 


By INSPECTION. © " 


By Mint Lirrrvan 1 . 


Look for the Comp. of, Mid. Lat. as if it was a Courſe in Plage 
Sailing, and Difference of Longitude in the Diſtance Column, op- 
5 to which will ſtand the Departure in its Column. Having the _ 


ference of Latitude and Departure, the 7. and Diſtance i 
found in Caſe VI. in Plane Sailing. N * 


Thus, taking 4 of the Difference of Longitude 1192 = 298, and 
as ws Comp. of Middle Latitude is 46* 32' or nearly 46 f; L look. 
over 46* and 47 and againſt Diſtance 298 ſtands 214,4 and 218 
ig the Departure Columns; which added together, gives 432,4, 
half is 216,2, this 36 by 4, becauſe the Difference of Lon- 
gitude was divided es 864,8, the Departure: Again, ta- 
king I of the Ditsch of Latitude, and + of the Departure 194.2 
and 216. 2, the neareſt Numbers t to theſe ſtanding together are * 


* 0 s 
—_ 19 
N 


. ue TOA. $AtLING. 


y 4 gives the Diſtance 1 urſe is 8. 48 


2nd Diſtance rh Miles. 


EET 
85 Br . 5 


8 for the Meridian Difference of Latitude 1 Difference 
5 2 until they are found ſtanding in their reſpective Columns, 
5 = if they were Latitude and Departure,) and the Courſe will be 
found among the . or Points, in the Latitude Column; 
belonging to this Co find the Proper Difference of Latitude, op- 


* . . 


8 


. poſite to which ſtands the Diſt. in its Column. 


Now of the Meridian Difference of Latitude, and the ar of the 
Difference of Longitude are 107% and 119,2, the neareſt Numbers 
in the Tables are 107,7 and 110% ſtanding together over 489, which 
is the Courſe; over 48* i in the Latitude Column, Flook ſor the 3, of 
the Prop. Difference of Latitude, which is 775775 the ncareſt is 77%, 
_ againſt this ſtands 116 in the Diſtance ue ae, multiplied by 
10, gives 1160 the Dittance 1 as before. e # 19:5: 


The Difference of Latitude and Departur to find the Grur „ Di 

2 725 and N of SOOT b N 4 n and. 1 75 
ailing " ö 

A Ship from the 8 of 3 * 00'N. and Longi itude 48. 20 W. 

fails between the North and Eaſt, until ſhe be in Latitude 5115 N. 

and finds that ſhe has made 564 Miles of Departure, what was her 

nn Diſtance run, and . inf 


B Lat. left 37 ON. Merid. Part 2393 


ae h Lat. in $1'15N.  Mexid..-Parts 3593 
” (MERE PTR 14 an. Dif, 1200 


| Som Lat, 2 )88 10 : 
Fir r A 5 


| . the Metin D b. makes. it ha to 1 5 the Difference of 
Latitude; on P erect the Perpendicular P N, and make it 564 the 
Departure join D and N, then will the Angle PD N be the Courſe 
N. 33 25/ W. and D N the Diſtance 1025 Miles. 
At the Diſtance of the Departure 564, draw E F parallel to D P; 
5 with the Chord of 60 deſeribe the Arch T 8, and upon it ſet off 
the Comp. of the Middle Latitude 45 5 from, 8 to T, through T 
draw D 8, to cut E F in O, then will O D be the Difference of Low 


. 7856 Miles, by . Latitude We 
2 | Nn | * Again 


f 


T * 
1 


e 48 and 2 1 the Diſtance 2 Ga this multi 


ee 


F Ru 


80 1 Radius 90 


11 1 Www He” 


ME RCA O R- SAILING. 
gain, product DP to A, and make D A = 1290 


- 20s 
the Merid. 


Dies of Latitude; draw A B parallel to PN, and produce D 
N until it cuts A B̃ in B; then will AB be 7917 Miles, the * 


of e by Mercator 8 Sailing, 


2e TH 


Is to Radius 90 10.00000 

Hi the Departure 364 2.75128 
"RR * 11.75128 5 

. „„ 


n 
5355 


Tothe TincofCon. 55 25 9˙81931 


B CALCULATION. 
Na Di: of Lat. : beg 2.931% 


To find the Difference of Lon RA 


- BY Mid. Lat. toy 7 | 


| es Mid. Lat.'45* 53 9.85608 


Is to Departure 564 2.75128 
10. 0000 
„nnen —ͥͤ — 
12.5128 

9.83608. 


To Dirt 6g; 2. — 
oft 
6,00 78,6 


SAY LEI 
Lon. let to d W. 12 2 


Lon. in 35124) 3524W, [by M. Lt. be 


7 Se os. Jan 4 


As Radius 90? _ | 10,00000 
Is to the Diff. of Lat. 355 2:93197 
So is Sec. Cou. 3325 10.7848 
13.1046 
| | 10. o 
To the N 5 «1025 3-01045 
By. Mercator 's Sailing, * 


As Co-Si. Courſe 339 25 9.92152 
Is to Mer. Dif, Lat. 1200 3.07918 
So ks Lins Coutle 33 25 9.74593 


12.8201 1 
9.92152 


— cn 


To vis. of Lon. 791-7 Ms 2.89859 


6,0 5792 


— 13 12 E. . 
n 20 W. y 


Lon. i in 35 * W. by Mer. Silag⸗ 


— 


Her direct ire Courle | is N. 33 25 E. or N. E . N. e and 


auen 1025 Miles. 


Ar By GUN TE R. 


* Extend bs to 504 on the Line e — Ex- . 
tent will teach from Radius or 45 to 33⁵ 7 the Courle, on the 


Line of Tangents.“ 


-2dly, Extend from Radius or 905 


8 to che Courſe 3 33? 25l.onthe 


Line of'Sines, that Extent will reach from che Departure 564, to 


ene 1025,” on the Line of Numbers. 
diy. Extend from Radius or 90˙ 


doe Cp pie eee dc dle 


Latinude 55 53/ on the Line of Sines, that Extent will reach from 
the Departure 564, to As Miles, the Difference of Longitude by 


Middle Latitode'Sailin 


4thly. Extend from the Sine of the Courſe 33? 


0 to the Co- 


Sine of the Courſe 56? 35 on the Line of Sines, that Extent will reach 
from, the Meridional Diff. of Lat. 1200 to 792 oe e of 


Long. by Mercator.“ 
A O 


584 
Or, 


1⁰⁸ as ene SAILING, 


Ot, the Extent from the Diff. of Lat. 855, to the Departure 364, 
will 'reach from the rid *. Nel "woes e e 
Line of Numbers. 5 * if 41 1 


W INSPECTION.” 


With the Difference of Latitude and Departure, find the Courſe 


and Diſtance as in Caſe VI. in Plane —_— Take the Comp. of 


—_ Latitude as a Courſe, and the 13 in its Column, the 
erenc 


nding Diſtance will be the Di Longitude ;* by 
Mid e Latitude Sailing, And 

Having found the Courſe, inſtead of the Proper Difference of La- 
tirude Eu the Meridional Difference of e "ach in the Lv 
Column belonging to the Courſe ; the correſpon ing Dam 
be the Difference & Longitude, by Mercator's Sailing. 

Now taking Ae Bie. of Lat. I of the Departure viz. 85.5 


and 56.4, the neareſt Numbers ſtanding er in the Tables to 


theſe are, 85.5 and 55.5 under 33 ag iſtance 102, and 8 . 4 
nn againſt D ico 20 Ar added to 34 is 67, 
. he: 1 and 10a added to 103 gives 205 balf is 
R multiplied by 10, gives 10425 the Diſtance. 
Io find the Difference of Longitude. 

© Over the Complement of Middle I. atitude 405 find of the De- 
pa viz. 1441 in its Column, and agai iat ie fands 19 in the Dic 
tance Column, this multiplied by 4, gives 784 Miles, the 4 5 of 
Longitude, by Middle Latitude Sailing ; 


Again, the Courle being 33* 25' or nearly 3 33 , look 7 * _ the 


Meridional Diff. of Lat. 120 in the Latitude Columns, under. 24% 
and 345 the neareſt Numbers to theſe are 110.9 and tao, the 
n correſponding are 77,9 and 8171, their Sum is 150, balf 

1 79.5, which, multiplied J 41 10, mo 795 the Dif. of Lon.” by 


 Mercator's Sailing, nearly as 

From what has been faid,” it K eaſy 22 that all the 
Caſes (ſave the firſt) in Mad Latitude 2, rcator*s Sailing, are 
projected and worked in the ſame Manner as in Plane Sailing, and to 
obtain the Difference: of Longitude by Middle Latitude Sailing, 
the Complement of the Middle Latitude is taken as the Courſe in 
Plane Sailing, and with this Courſe and the Departure, the Diſtance 
is found, which, will be the Difference of Longitude by Middle La- 
titude Sailing. And having the Courſe, W the Meridional Dif- 
ference of Latitude, as if it was the Proper Difference of Latitude, 


2 W wil * wy Dilſerence of I, by 
8 


Sailing... 
> The . and Di Hanes gs 1 | 4 th ee Lai an 


5% Ship Sow Cape Clenr, in eng = wy N. and — 

5% W. ſaits 8. W. by 8. until ſhe has tun den en n 
tude and FIRE) is he in? 

2 4 ; | As 


a a #hpPooOO 


u$—— — 


PSY & FM = we 


'MERCATOR'" SAILING. toy 


As Radius 90 4600000 As Riding | 90 109.00000 
Is to the Diſtance 1022 3.00945 Is to the 3 1022 3.00945 
$0 js Sie Courſe | 3 Pts. 9-74474 bo CO Co. 3 Pts. 9.91985 


- 


e op i 12494939 

} 10 0000S ; 9. | | F vb 8 
Toe rr 567.8 2.75419 To the Diff, of Lat. 849.8 2.92930 

1 * 


Non 849. 8, or 850 divided by gives 14 108. 
ſubtracted 1 the atitude of Ca BN gk leawes 37 55 e * 
tude in; Hence the Middle — is found to be 44 10, and 


Meridional Difference of Latitude 10, Whence, . 0 
To find the Dillegonce of Long, by To find the Biß of Long, by Mer- 
Mid. Lat. Sailiag- Rn 251706 cCator s Sailing. 1 1 


As Coed. Mid. Lat. 940% t Ade Cook: Caurſe 3 Pta. 
r re $698 25705 e 
90 19.6000 n Fane 3 Pie, 19474474 


— Ca | T1 Sr 
| 12.75420 | 2 $2174 3 
"76, #077732 | 85577 \ ingot 47:15:25 31. S905. 5 
— 
To the Dig. of Lon 8 15 739679 Nane of Lon. 191.8 3.90189 
N PE; 6s HEL | —_—_— — 


Cape Clear's Lo 90 g/ W. Cape Clear's gf W. 
Diff. of Lon . 7 72 W. 3 = # 13 148) = 


Lon, in by Mid, Lat. 25 62 W. n 37 33 08 w 
4. L. s 2 ' 


4 


The Conrſe and Difference Mad 0 e the Dj e and! 
* D . Difference of Longitude. Phan 
A Ship in 3550 N. and Longitude 22% 56. W. alk w. 2 20 E. 
for ſeveral Days, and then by e is found to in the | 
LG 5115 N. \Required the Le, and IE, 


— 


Lat... g19 1% Merid. Part 13593 - Wh: - 

Lat. 37 00 D Merid, Parts * 2399 Ji 2 ; 
Dif, 14 75/895 Wiles i Ta vt ft 
bum 2)88 r5=44.7 Mid. Lat. is 4 


As Co- Si. Courſe 22* 20 9.96614 As Ce. dl. Code 4 e 
Is to Diff. of Lat. 8 2.93197 D 73 25319 


do is Sins Courſe 225% 19 Sa is Radius 


0. ooo 
7131 A — e 
nh Bucs on 0 le; 
| 9.9614 a” Had att 9.96614 | 
Te the Departure 351. 2.54561 To the Diſtanea 24.3 2.96983 
wtf — — — 


.* 


O 2 I = 


ws MEROCATORS BAEFDIN'G: ' 
See e, To find the Difference of Longitude. bs 


ey Mia. Lat, Sailing. By Mercator's Sang. 


1 Lat. 44 7 9.88608 Co- Si. Courſe 229 20 es. 
Is to the Departure 351-3 2.54561. IstoM, Dif. of Lat. 1200 3.07918 


8 $6 is Radius 90 10.90000 r Courle 22% 20 9.57978 


944. —— — — 


e $0042 27 16. 284 $4500” | 3 . 

8 | .. own Ed ETD | 9.96614 

Lon, 460886. , 2.6 70 Dif. Lon. 4851 3 18 

| e 1 1 nk: Tong. left | 22 f = 
714 0 4 ——— Rt *. * 

Long in 14 * TY Long. i in fr 14 43 W. by Mer, 

wb] * 8 — — 1 4 H 1a — a; 1 ö 


T bels four Cafes are all that can well bappen at- Sea, but as ſome 
young. Men are inattentive and frequently looking. in dhe Book to 
ſee if their Calculation is the ſame 4 5 fet down. -: L364 £3 2 

The Teacher perhaps finds it neceſſary to ſet ſuch — 5 the * 


lowing Queſtion by Way of Exerciſe. r 


REIT iſt, Required the Bearing and Diftance of Hang. C Cue i in 
Shettand; in Latitude 600, N. and Long. oo“ 58“ W. and the 
Notth Cape of Lapland, in Lat. 71 10 N. Ta: 265 3“ * 
| . 44 48/ E. Diſt. 9 31. 5 Miles, b Mercator's Sailing. 

9 10 E. Dit. 910 Miles, A Lat. Sailing, | 

Ae. 24. 1 80 Ship in Vat 2 37” 90 N. we Longitude ' 48” 200 W. 
* eren the N. and E. until ſhe is in the 1 « 51? * N. 
and finds ſhe has made 564 Miles of Dep. Required her direct 
Courſe, and Diſtance run, and Longitude in? 

N. 33? 19* E. Diſt. 1027 Miles Lon. in'35* 14' W. by 

Middle Latitude Sailin 
N. 33* 19, E. Diſt. 1027 Fives, Len. h; 35 * 08, by Mer- 
cator's Sailing 1 
of. 3d. A 9 ro: the Lat. of 50e 30 N. fails §. 8, W. 
. 250 ate what Lat. is the in, and how wach has ſhe differed her 
Longitude? | 
Lat. in 43. 34 N. Diff. of Long. 253-3 Miles, by Mer. 

| cator's Sailing. 
Af. J Lat: in 43 34 F. Dif. of Long - 252,6 Miles, by Middle 
Latitude Sailing. 
. 4th. A Ship from Latitude 20? 40% N. ſails N. E E. by E. 
e be in the Latitude of 275 16“ N. - Required IT Dit. run, 
| and] 122 Longitude? | 
e Diſt run 714.8 Miles, Dig. of Lang: 648-1 Miles, by 


4 1 Mercator. | 
. J Dit. run 718 Miles, Dif. of og: 648.6 Miles by 
> Middle Latitude. 


dne e e OT 92g ares onurets Qu. : 
' —— wy <2 e — | | f F 


MEN OATO R%BALDINGE my 


„„ One Sth. Suppoſe a Ship from the Latitude of 4x9 40 W. Halls 
_— the S. and E. 600 Miles, and then her Departure*s'com® 
res 308 Miles. Required the Courſe, Lat. and Diff. 86 Lbn. 
Course S. 30 54 E. Lat aN 5 N. Dünne er * 
| by Mercator. wollMt dd: 
9-5 Courſe: 30% 53, E. tr lf V5. Diff. of Lon. 4 10 
+138} $5 by Middle Latitude. I eds I oy 
Que. Gih. A Ship from the Latitude of 45 os. S. ſalls N. N. 
W. until her Difference of Longitude be 7, 40. er pf — 
Latitude ſhe is in, and her Diſtance ſailed :: 
Nor! This muſt ber worked by — er a d bus 
As Tang: Odufſe 125 30%: Radius or gef er the Difference” of 
itude :.to:h&MeFt Diff. of Latitude 1 70 Miles) Now, from 
eridian-Parts'of-irfle Lat. left 30% che the Meridian Dif) 
of 8 1110, the Remainder 1962 is the Meridien Parts ef the 
Lafitudeyibometo:'g vd 8. havingratzs1Quurſe and Proper Diſſe- 


rence. of Latitude, theireſtiis fou in Plane Saihng - 
255 Tuer Ship vis in Latitude Do gli Diftance-- 7 
Md esch bun bote: d 28 nwob 1:1 e enz 


ms A Stüp in Tabbed zes Noa Longitude 12 W. 
. n che S. and WIſiuntil ſhe has made 504 Miſegc hf Des? 
parturey-and.g86, Miles:of Difference: of Longitude, + nde 
Courſe, Diſtance and Latitude and Long. in $9154 ee 

Note, This muſt o 8 by Mode : Latirude Salling, as 
thus: 1 1 rl 

As Diff, of Lat. 786 Dep A* CopSie.of 
Hiddle Latitud : K pe Depp: 5 128 

18“ — 51* 15 = Lat. 160 7 Having 
r and Departures, 83 found. be 8 2 Tag 
and the Diſtance 1921,7 M e AA wry 

It may now be — 5 15 the Learner is c * 42 i 
ay y ng Courſe, either by Middle Carnet e ot. e app 
now proceed to compound 55 commonly calle: . 
Ik. Sailing, which may be worked by Middle Latitude and Mer 
cator's Salling 3 either by Projection, Calculation,” Gunter 5 Scale, | 
or Inſpection. | 

How to ſolve compound Courſes or a Tear has already been 
ſhewn in Plane Sailing; but it is neceſſary alſo to ſhow, how proper 
Allowances for the Longitude ſhould be introduced into ſuch Ac- 
counts, which is eaſil done by any of the following. Methods. | 

1ſt, Complete the Traverſe Table to each Courſe and Diſtance as 
in Plane Sailing, and find the whole Difference of Latitude, Depar- 
ture and Latitude in. 

2d. With the whole Difference of Latitude and Departure, find 
the direct Coutſe and Diſtance. 
34. With the Latitude left and Latitude in, find the Complement 
of the Middle Latitude; with which, and the Departure. find the 


Difference of Longitude, by Middle Latitude Sailing, I 
75 


m MERCATORS SAILING. 


Or, with the; Courſe and Meridional Difference of Latitude, find 

| the. ifterepce of Longitude y Mercator's Sailing. 80 5 
Ibeſe Methods. are generally uſed in working a Day's: Work at 
ay but thoſe that want 'a g. -d of Accuracy, may work 

by the following Methods, elecially in high Latitudes.. | ._ 

By tlie ſeveral Differences of Latitudes '2nd Departures, found in 
the Tables of Difference of Latitude and De ture; ſind the Lati- 
tudes came tos Middle Latitudes, and ements of Middle La- 
titudes: Wim each Complement of Middle Latitude and correſ- 
ponding Departure, find the Difference of Longitude to each Courſe 
and Diſtanee, and ſet hem down in the two additional Columns 
marked Difference of Longitude, Eaſt and Weſt, according to the 
Departure uſed a add u the Eaſt knd Weſt Columns, and their 
Differencs; will be the hole : Difference! of Longitude, by Middle 

Ka rape e f 9 


Latitude Sailing. SH i 4649 e den ener 
ACC by:Moreator's Sailing, find the Meridional Dif- 
feren Latitude for 4deh:Courſe and Diftance ; with .cachiCourſe 
and-Mexidional Difference f Latitude, find 1 
gitude ; which. ſet down as above directed, and the Difference 
teen the Eaſt and Weſt Columns, will. be the Difference of Lon · 
| [a+ by-Mercator's Sailing. By this Method the Ship's Place may 
ſound at the 2 — — 
„ 
) elbbitf vid nation” os Tum et T” AO. | 
| 1 E X A M FP L E I. „ ee 
eee £5 „e ar 
;2 a. Ship fr, the Land's End in Latitude go 6. N. 
e e 6 the ad of $6, e 
antude 37 & N. and Longitude 25*.6' W. dut by Reafon ; | 
fy Winds is obliged to fteer the following Courſes ; viz. S. by W. 
%%% 
E. I E. 19, W. 21, N. SEE 75 4, S. 8. W. 92, and N. 5 
3 Miles. And it de required the Latitude and Eongitude fhe is in, 
with the direct Courſe and Diftance to her intended Port?; | 
Wich the ſeyerz! Courſes and Diſtances, find their Differences of 
Latitude and Departure, and ſet them down as in the follawing 


\ 
„ 
J 


| 1 74 5 ' 
1 1 . b 8 . , \ \ 


. ' 
: 


TRAVERSE 


8 . 24 | Ka , ; 
0 \ - :; 1 : * 14 8 "SS 1 $445 P1471 i 1 F #4 | 
o 0 7 6 49. # 5+ Tcl ww * i wo x * 4 1 4 95 # -& N — 
IE = l * — . 


u IAT ON. SAILING: vit 
TRAVERSE TABLE. 


4 28 "Cours a _ Dit, e e 972 1 
bt * 5 | | | 
nne 75 2 1 | * 

AMY N | 1 171 
„ IN. W. W 4 
S. 8. E. - [49] i 4 4453 | 

E. N. E. J E. ns s 185 Efe, 
g OY T. fe; ES 
nd F. E. *. | 226 ls N 
N op South, 18 1 _ 1,0 . . 1 ** 8 
* EF W. . 
[ ——— W Free walb it 
ö ö 
1 2 ſoi n Dep. 


1 ——— 


= ii pla by: the Traverſe Table, that the Ship h has mod 116.6 
Miles of Southing and 55 Miles of Southing, and 33 Miles of 


Wefting. | 
mn. Laticude et 50 6 , Meridian Parts 3484 


id 


ut, of Lat. 117 = 1 57 fo 


wh il — M "#821 oe: 
Lan 48 09N. — 3395. 
Sum Latitudes 2)98 15 | 
a ' i . Erne 81 den. ; —— 
Middle Latitude 40 7 Meridian Difference 179 
es t to 5601 the Difference of Longitude it will be, 
3 Middle Latitude —_— i By Mercator's Sailing. 


As Co-fi, Mid. Lat. 49 7 9.81592 As P. Diff. of Lat. | 116.6 2.0660 
r to the nag 55, 1.74036 Is to the ure 55 1.74036 


N 900 10. 80 is Mer. Dif, Lat. 179 2.251285 
— — 7 5 . TEE: 
Tee vo ent nt 3.99321 | 
7 | | 2.06670 
To Diff. Lon, $4-=1%24 1.92444 To Dif, 1 24 1.92659 
Rinn „ 


Lag in wt 7 195 M. L. , Lsg. in 7 19 by Mer. 


4 — 


\ 


as MERCATHORIEOSTAH LAN G. 


Bd N ru or 3 
Taking the Complement of Middle Latitude ple, and 
the Departure 55 in its Column, the neareſt is 55. t, Againſt which 
fands 84 in the Diſtance Colum̃n, the Difference of Longitude by 
Middle Latitude Sailing. And 1 
With the Proper Ber of Latitude and Departure, the Courſe 
found nearly 255, and Diſtance 129 under the Courſe; in the Lati- 
tude Column look for the Meridian Difference of Latitude 179. the 
neareſt is 180.4, againſt this ſtands 84. 1 in the Departure las, 

which is the Difference of Longitude by Mercator's Sailing. 


To find the direct Courſe and Diſtance to St. Mary's. 


1 Lat, of Ship | 48% N. Mexid. Pts. 3305 Lon, of Ship 2 7* W. 
Lon. St. Mary's 37 o N. Merid. Pts. 2393 Lon. St. Mary's 25 Zw. 


— — — 9 — 


: 


— — — — 


| — . . | | * 
Sum Lat. 2)85 ũ ũ%¹0ſͤ | 


Mid. Lt. % — \ 
5. --:- By Middk Latitude Sailidg. 
As the Diff. of Lat. 669 2.82543 As Co-fi. Courſe 40 357 9.81328 
Is to Diff. of Lon. 1067 3.02816 Is to Prop. Dif, of Lat. 6692.82 543 
SoisCo-fi. Mid. Lat. 42% 30 9.16717 So is Radius 90 10.00006 


— —— 


pon: 12.895888 1 
. „ 4. 
To Tang. Courſe 4935 10. 099 To the Dif. 1028 321 5 
By Mercator's Sailing. 2 8 5 
As Merid. Dif. of Lat. 912 2.95999 As Radius 90 10:00005 
Is to Radius 90 10.00000 Is to P. Diff. of Lat. 669 2.82543 'N 
So is Diff. of Long. 1067 3.02816 So is Secant Courſe 499 29 r0.18731 | 3 
AF | 1302816 . | 13.01274 | 
7 2.95999 1 10. ooo N. 
* NS Q - ViE1246 ä —— N. 
To Tan. Courſe 49% 29 10.0681) To the Diſtance 1030 3.01274 If |\.? 
A - | | ' h p —— Ar 8 0 f 5 1121. u en N. 
Hence the direct Cou. from the Ship to St. Mary's is S. 40 35 W. 
and Diſtance 1028 Miles by Middle Latitude Sailing; and S. 49? 29 41 
W. and Diſtance 1030 Miles by Mercator's Sailing. The ſame may 
be found „„ A 0 | [24 
| By InsegCTION in the Tables. . = Ide 
Take £ of the Diff. of 1067, viz. 267 nearly,. and look for that in * 


the Diſt. Column over the Complement. of Middle 47 nearly, and in 
the Departure Column ſtands 195. 3 f of the Departure. 


1 


Then 


* c . — 


r „ > © PRO 


>, 


MERCATOR's SAILING. 


Töten look for 4. 167:2, and 2 of Departure 195.3; until th 
| are found ſtanding together in their reſpective Columns, the hatch 
ate found over 49% and 50?, viz. 195.5, 169.9, and 195.3, 163.93 
the Diſtances correſponding to theſe are 250 and 255, their Sum is 
heb" by 4, gives 1028 Miles. Hence che 
D | 


r4, half is 257, thi 
8 1028 


ourſe is S. 40 307 


Again, taking 2 of the Meridional Difference, and n of the 
91,2 and 106.7, the neareſt Numbers, to theſe are 
56. 89.4 ſtanding over 497 and 50 in the La- 
titude Columns, belonging to the above Degrees; look for g of the 
ifference of Latitude, viz. 66.9, the neareſt is 66.9 and 66.8, 
the Diſtances. to theſe are 102 and 104, their Sum is 206, half is 
10% which being multiplied by 10, | 

Hence the Counie is S. 4 30 W. a 
Mercator's Sailing, the ſame as by Calculation. 


of Longitude, viz, 
106.4 2.55 and 1 


Proper 


8 


— 


* 


113 


iles, by Mid. Lat. Sailing. 


TY 


£9 1030. Miles. -- SIH-:,3 88 
. and Diſtance 1030 Miles by 


Here to have gone to Geometrical Strictneſs, the Difference of 
Longitude ſhould have been found to every Courſe and Diſtance run, 
by. Middle Latitude or Mercator's Sailing, which would have 


1 the Ship's true Place at the End of each Courſe and Diſt. but 


Il Jeaye the doing of that to the Reader; and as all Traverſes are 


Suppoſe a Ship from the Latitude . 


* 


ey 


worked in the Manner ſhown above, which is ſufficiently exact for 
a -Ship's.Run 


in 24 Hours, I {hall therefore only add a few Queſ- 
tions for the Learner's Exerciſe. only | >] We 


259 bf qc Ho AG ad 
68⸗ 38, N. and Longitude 


„ 


8 400 E. is bound to the North Cape in 71710 N. and Longitude 


26? J, E. fails as in the following: Table, Required the, Latitude 
and Gon, me is in, and her direct Courſe. and Diſtance to the Cape? 


— — 


ve baeh! . 7 . 9 9 155 * N '4 1 f. ot Lon. | 
© Courſes. D. N. S. E. E. NV. 
811. FEAR”. + Bs 7 255 4 er 
K 55 22 
— N. +” 222 38 26,9 3; 26,9 7 50 hy * 
N. N. K. 56 5% 2,4 5602 4, 
| North. 30 30,0 * 106. BW 19.2 18 a4 
N. W. by N, 25 20,8 F 74 "7 0 271410. 44-1} 
227 1 $3 & 474 Belldal 55.0 . 
„Ne B 4-49 | 3992 | 48 26% «—[⁰⁵Hmm 
ES 7239 635 2194 | | 
Who 9%) 1 1:1] 3993 -þ 39934 1209.1. :2| 
E N. E. 165 | 249 |. | 0,0 N 
5 - [37155 | 353 249,0 3,99, 
* | ' » 4 $4 # . 4 ' * 4 
155 a 17353 39,0 ö 99,5 7 2 | 
Diff. of Lat. zz, Dep. 21% (Diff. Lon. 714, [ E. 
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. @ P 5 „ la 
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2 e eee, 


In. working 5155 baye, the DE: of ound þ the Courſe 

and Mefidional e ont = i ae n it may 

de done By Gkiag th e Compleme ts 2 iddle and 
che Departures for each Courſe... Is 12 | AFP | wal 

5 Now the Lat. left, Ts 6838, N. L 


4 „ * 
* 4 f » 
The Diff, o . 4 36 N. 
SIS 2 „ 1 A - 
5 A 5 — — , 
— gf £* 7 uy 'E I I n ? i N f e 
It. in full 14 8 —_ 
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hn Dit Lav nec 4124 dit of Ln. 2 n 


With the Meridional Di#. of r 5 , and 8 of Lon one. 
the Courſe between the Ship and f 
FX h Þ Bie! ar 


Miles by Merca tor, and 5 'K. Di 
Sailin ng... ae If 3 

6 % If 

| thc INSPECTION. 0 ee 
on "> With of Dis: of Lat. 276, and + of Departure 219, viz. 74 al 
73 the Courſe made good is 38% 300 * Diſtance 354 Miles. 
And, with 5, of Merid. Biß, of Lat. 849, and the Courſe 7 30, 


| the Difference of Loiigitide's 676, by Mercator's Sailing.” © 


-: Andy with the Oe e Mid. A .2, and the Departure 

the Diff. of Long. is 75 ne 5155 by Middle — ds Saili "ae 
fering from that above Ailes by Mercator, and 1 by 
Middle Latitude Sailin ng. 

Bot as Ships never run "Pr Diftances i in 40 Meal the rl 
3 yo _ 3 — of Done will be ſuſficjent) 


[8 Lat. br 22 5 Raips ction, Which wil be > as above, 
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FL, e Wok, | 155 yg ig Longitude 8 76 5 her 


2 ourſs and Dine the intended Port? 
. ding the Difference. of Lo gitude for ea C , by Cal- 
culation, che . is in Latitude 30 27 N. heh de 112 28 


IW. d Mercatof's Sailing, 3 pl ek wee! Diff rence 
of ia d Degarture the 15557 
The Co from 'the St r 95 e det 1 Pi. 
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7 Suppoſe in Latitude 62 of * und I ar go, 
fas dawg Courſes, = ae i 


vepreſent the Meridian of ſome known Place, 


a — — — e aer — ä ů —— — = 6 — un 
— 5 * — N n of 42 * 
4 be) : 4 a Fit * + 


b 7 be. TIE by V. 46, $. $. E. 30, 8. by. 


Alles. | Requited the direct Courſe and. 


by E. - Diſt 111 Mile 


1 25 e Fo, q 


Ls 8. 2 . J W Bie 3 $8.3 pa 5 


B workin by the Whole Difference of By 12 ture 
te iþ is in Lat. 68 4 N. and Eongit N . A 

By Caine "the Difference of Lon 1 95 for eat = and Dit: | 
tance, the is Ou Kita tude 11” 77 bf 6 id, 


| titude 1 
and 1 147 W. by: ede 8 Sailing 


"Having 105 : through the . r 27 Mere 
we ſhall 155 proceed to ſhe w how the true Ch commonly cal. 
led Mercator's F Chan, may be conſtructed "= ne the 8115 

Bereit 3 Globe. t e 


nc the ter, + it 
6 & 75 4 4 + 4 40 — 


e e eee tant lag. 26 Ra we 
preſent the Equator, and. croffing that at Right | Angles, anothet t 


ris; the Lizard, or other Place whoſe 
the p__” End of which: will repreſent the 


n POSTS Rn + 

Fr rom the Scale tale 60 in your Fm wg and with ons | 

d n the Meridian, ſet off that Diſtance on bath Sides of it u n. 

Equator, if the Chart is to contain Eaſt and Weſt Longitude 

but, if it is only to Eaſt or Weſt Longitude, lay it o . U 
that Side of the Meridian the Caſr requires: that is, if the Longi- 
tude is to be Weſtwardz lay it off nd 8 er Side of the 
and Side. 


tidian ; but if Eaſterly, the r | | 
Again take 2 Degrees or 120 ur your Compaſſes, bid t 


it off from the Meridian, in the fa 
60 Miles in the Compaſſes, turn over from the Meridian, and that 


itude is known 
— the lower 75 


2 
f 


will point out the Degrees of Longit which nray be divided i 
Halves, Quarters, or Minutes, if ret may 7 


Having ſet off as many Degrees of ngitude as you intend ye 


Chart ſhould contain, through the laſt draw à Line, (of Lines) 
and Weſt. - ————_ Bounds of the Chart 
e NN ahn = 


1 * 


roceed to ſet” off upon 4. 


. Having divided the Enuitoras __ 
two extreme Meridians from the quator, the Meridi6nal Parts 
(as found in the Fable) betongihy to vach Lakes of Latitude; 


that is, take from the Scale in ompaſſes the. Miles anſwering 
to one Degree" in he Table, Ade with one Foot in the 'Equas | 
- . * $I Ae pe —— 0 APES 1 P 2 tot, 


ſuth as T,ondony Pa- 


Manner as before, org with” 13 


* , 
ways — ——— 2-4 292% —_— — — 


— 


"MERGCATO R's. SAILING: 


— 2 off that Diſtance on each Side of it upon the extreme 

1 1 if the Chart is to contain North and South Latitude; 
but if only North or South, upon one Side of the Equator. 

Agaln, take the Meridional Parts anſwering to 2 Degreesand 3 De- 

&e. in your Compaſſes, and ** chem off upon the Meridian 
rom the Equator, as before. 

In like manner proceed to ſet off as many Degrees 28 you Theend 
the Chart ſhould contain; or, which will be the ſame Thing, take 
the” Meridional Difference of Latitude between any two Parallels, 
and ſet them off  ſeverally from the leaſt Latitude. 

Lay à Ruler on each of theſe Diviſions, and draw Lines parallel, 

to 4 Equator, and they will be the Parallels of Latitude; each of 

Which will be enlarged towards the Poles, in Proportion as the De- 

grees of Longitude are. 

Parallel to the Meridian, draw Lines through the Polnts,” expreſ- 
fing the Degrees of Longitude, to cut the dane of Latitude, 
ih bound the Chart North and South. 

The Parallels of Latitude may allo be divided i 525 Halves, Quar- 
ters, or Minutes, by taking the Meridional Parts for Degrees and 
Minutes, and ſetting them off as before. 

Draw double Lines on the Borders of the Chart, and mark out 
the Degrees of Latitude and Longitude ; and, in ſome convenient 
Places, draw the Compaſs. In like Manner may a Chart be made 
that ſhall contain any Number of Degrees and Minutes required. 
When the Chart is not to commence from the Equator, but is only 
to ſerve from a certain Diſtance on the Meridian, between two Paral- 
llels on the ſame Side of the Equator, then the Meridians are to be 
drawn as before ; 3 and for the Parallels of Latitude you are to'pro- | 

From . Meridional Parts anſwering to each point of Latitude 
in your Chart, ſubtract the Meridional Parts anſwering to the leaſt 
Latitude, and ſet off the Difference ſeverally from the Parallels of 
the leaſt Latitude upon the two extreme Meridians, and the Lines 

joining theſe. Poins of the Meridian will repreſent the ſeveral Pa- 
rallels upon the Chart. 

Let it be required to draw a Chart that ſhall ſerve from the Lati- 
tude of 14 as, wy North, to 52 Degrees North, and that ſhall con- 
tain 1 Degree Eaſt, and 26 Degrees of Longitude Weſt of the Me- 
ridian of London. See the Chart. 

Draw a Line to repreſent the Meridian of Lone, from which ſet 
off 60 Miles towards the Right Hand, for 1 Degree of Longi- 
tude, and on the other Side towards the left Hand ſet off 26 
Degrees of Weſt Longitude, as before directed: through the two 
lat Points draw Line parallel to the Meridian of London, and 
theſe will be the extreme Merzdisas, c or Eaſt and Weſt Bounde, of 
your Chart. | 

Having drawn the .two Meridians © on the lower Edge: of the Pa- 
per, draw a Line perpendicular to the Meridians, to repreſent the 
Taal of 14 Degrees North * from the Meridional Part: 


gee” anſwering 


4 - 
_ 
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anſwering to 15 Degrees 910, ſubtract the Meridional Parts an- 
ſwering to 14 Degrees 848, and take the Difference 62 in your 
mpaſſes, and ſet it off from the Parallel on both the Meridi 
om you, and that will repreſent the Parallel of 15 Degrees. 
Again, take the Meridional Parts of 15 rees uo, from the 
' Meridional Parts of 16 Degrees 973, and ſet off the Difference 63 
upon the Meridians from the point repreſenting the Parallel of 15 
Degrees, and that will repreſent the Parallel of 16 Degrees. Ia like 
Manner proceed to ſet off the Parallels upon the Meridians. ee 
Or, if the Meridional Parts of 14 Degrees be ſubtracted from the 
Meridional Parts of every ſucceeding Parallel, and the Difference - 
be ſet off from the Parallel of 14 Degrees upon the Meridians, theſe. 
Points will repreſent the ſeveral enlatged:Parallels of Latitude, the 
ſame as before; and, if it is required that the Meridians ſhould be di- 
vided into Degrees and Meridians, the Meridional Parts for ſuch muſt 
be taken from the Table, and ſet off as above. 1 
HFHlaving ſet off as many Parallels as you intend the Chart ſhould: 
contain, through each Point draw Parallels, or if you think draw- 
ing Lines through every Degree will croud your Chart too much, 
ou may divide the Borders only into 24 1 &c. and draw 
Line through every 5 Degrees of Latitude and Longitude, as in the. 
hart. | IC 1 
Take from the Table of Latitude and Longitude of Places, the 
Latitude and Longitude of each particular Place contained within 
the Bounds of the Chart, and lay a Ruler over its Latitude, and 
another, croſſing that, over its Longitude, the Point where theſe 
croſs will a . the propoſed Place upon the Chart. In like 
Manner may any Place be readily. marked. Hence, the particular 
Points of a Sea Coaft being laid down as above, and Lines properly. 
drawn from Point to Point, will form the Out-lines of the Sea 
Coaſts, Iſlands, &c. to which may be annexed, the Depths of Wa- 
ter, Setting of Currents, and whatever elſe may be thought conve- 
nient for the Chart to contain. V | 
This Map or Chart is not to be conſidered as a juſt or ſimilar Re- 
preſentation of the Earth's Surface, for in it the Figures of Iſlands 
and Countries are diſtorted near the Poles. For, ' 
Suppoſe an Ifland in the Latitude 60 N. or 95 where the Breadth 
of a |; nw of Longitude is juſt half as large as a Degree upon. the 
Equator. Now as the Degrees of Latitude are enlarged in Propor- 
tion as the Degrees of Longitude are expanded towards the Poles, | it 
is plain, that every Point of that Iſland or Country, being laid down 
in its proper Latitude and Longitude, will be repreſented twice as 
lage as it really is. Lo 45 1 8 
ence it follows, that as the Degrees of Latitude are every where 


” 


increaſed like - thoſe of Longitude, it is plain the Bearings between 


Places will be the ſame on this Chart as on the Globe; and the Pro- 
ortions between the Latitude and Longitudes and Nautical Diſ- 
tances, will be the ſame upon this Chart as upon the Globe. 5 
And ſince the Meridians in this Projection are Right-Lines, 5 fol- 

; a WS 
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* 
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is ENO A TOA SAA EIN G. 
tows; that che Nhumbs which form equal Angles with the Mett- 
Ans will de ſtrait Lines; which-'renders this Projection of the 
Earth's Surface much more eaſy and proper for the Mariner's Uſe, 
—BA F „ 
Gunter's Scales have drawn upon them 2 Lines, one marked N M. 
— 9 473 ba Nautical Meridian; and the other directly under it 
marked E P. ſignifying equal Parts or Degrees of Longitude upon 
u & Meteator's CHarr. i 8 
TLuhoſe are Equal Parts ot. Degrees of Longitude, to which: the 
Degrees of the Nautical Meridian are fitted; by incre them in 
| "their true Proportion; henee the Limits or Bounds: of a Mercator's 
| Chart by theſe Lines are eaſily made, by transferring the Diviſions 
onding to the Degrees to be uſed; from the Scale to the Paper 
© the Chart is to be drawn upon: but as the Degrees drawn by theſe 
Lines are too fmall for the Seaman's Uſe, it is much beiter to uſe a 
Scale of equal Parts as before, and conſequently, the Degrees may 


By the Lititude and Longitude in, to prick off the Ship on the Chart, 
Kork. Lay the Ruler acroſs the Chart in the Latitude your Ship 
z in, then'Took upon the Equator, or Line marked with the Degres 
of Longitude, for the Longitude your Ship is in by your Reckoning, 
and ſetting one Foot of your Compaſſes in that Lengitude, take the G 
neareſt Diffance to ſome North and South Line, and from where 
that Line croſſes the Edge of the Ruler that lies in the given Lati- 
tude ; * off that ſame Diſtance along the Edge of the Ruler to the 
right Hand, if the Longitude you are in was to the right Hand of 
the North and South Line, or to the left Hand, if it was to the left 
Hand; where this falls will be the place of the Ship: But this will 
only do when the Longitude marked on the Chart, and your reckon- 
ing of Longitude in; are both counted from the ſame Meridian, 
Therefore. or a general Rule, take the following, „ 


By the Latitude in and Longitude made, to prick off the Ship's Place. 
Nor x. Set one Foot of your Compaſſes in the Place you take 5 
your Departure from, and take the neareſt Diſtance to ſome North 
or South Lins; and from where that Line falls upon the Equa- 
tor, or the Line marked with the Degrees of Longitude, ſet off 
that Diftance the ſame Way the Place lies. from it; that is, to the 

_ right Hand, if the Place lies to the right Hand of the North and 
South Line, or to the left Hand, if it lies to the Weſt; and make 

a2 Mark with a Black lead Pencil; this Mark will ſerve to prick off 
by, till you come to take a new Departure ; and then rub it out, and 

| ute a new one as before. 3 | BY | 
Then lay a Ruler acroſs the Chart in the Latitude you ate in, and 
taking ſo many Degrees in your Compaſſes from the Line of Longi- 
tude, as your E made comes to, ſet them off from your Black 
lead Mark along the Edge of the Ruler to the Eaſtward; if the Lon- 
gitude made be Eaſt, or to the Weſtward if it be Weſt; where this 
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| be t Lon itude the Ship 181 br 2 Gaets hn 
ne wo 1 Diſt ns 15 ome N North and and South Ling, 9 


where that Line &c, as in the fiſt 
The Ship's Place on TN Chart 9 7 found, as before taught, 


Tens 90 the next en ſhew. how 1 agg the ING * pied 
any Place from the hip ; and TAE OHSS £1 1 
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* ler from the Flac the Ship. to the ne 

Ae La be of; then e ” 2 oy - 
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l che Pace bei in the ſame. Longitude that the Ship is in, that is, 
if it bears due North or South, then thg Difference of Latitude he- 
OT CT ls Tn 


e 464 e A 0% Prod d 5510 e 
if the Plage be i in. the ſame Latitude the Sip is is, that | is, if it 


Fog due mi or due Weſt, then take Half the Diſtance tween 
the Ship and and the Place i in your Compaſſes; and 9 5 1 2 on 
the Line de marked 1 with he Degrees of Latitude 

the Ship is in, lee what Latiedes' the other Foot 

both abgve and below it ; the e ae te rn — 
vill the 1 iſtance requited. | nog ao ery | 


It 
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| Rue, Take the Difference of Latitude be both Places i in 
your Compaſſes from the Equator, or graduated Parallel; and lay- 
ing a Ruler over both Places, put one Foot on the Ship's Place, and 
fide your Compaſſes along the Edge of the Ruler 1 both 
Points parallel to the Meridian) until the other cuts the Para lel of 
Latitude paſſug through the Place, (or E. and W. Line cut by the 
Ruler) and then ſtay the Compaſſes. Take the Diſtance between 
where the Point reſted by the Edge of the Ruler and the Place (or 
where the Ruler croſſed the aforeſaid Eaſt and Weſt Line) in your 
Compaſſes, and apply 1 it to the Equator, or graduated Parallel, go! 
that will give their Diſtance in Degrees, which may be turned into 
Miles o or gue 3 z and in the fame Manner as you find the a 


* 


s EAA TOR SALE IN. 


and Diftance between the $i; ip apd any Place, you may alſo. find the 
Beating and Diſtance of one Place from another; or if the Diſtance 


N the Ship and Place be taken in your Compaſſes, and applied 
to the Side of the Chart, or graduated Meridian, nearly in the Parallels 
of the Ship and Place, will give the Diſtance in Degrees as before ; 
- and for this Purpoſe there are generally marked on the Sides bf 
© Charts Scales of Leagues, by which the Diſtances between the. Places 
may be readily found. 
Or the Diſtance between two Places upon : a Mercator's Chart tinay 
be eaſily found thus. 
Take half the Diſtance between any ties" Places, and wich one 
| Foot of the Compaſſes in the Middle Parallel, extend both Ways up- 
on the graduated Meridian; count the Number of Degrees between 
both Points which will be our Diſtance, eicher in * or Miles 
according as the Scale is divided. 


ee eee M » Lon, 


. e ot ne and Dif ance between Cape YN. 2 ond 
r l, Teneriff? * 0 — 


"Lay a Ruler over boch Places, and take their Difference. of - 
tude'8* 30/, from the Equator or graduated Parallel, in your Com- 
es ; and flide one Foot along the Edge of the Ruler from Tene- 
_ riff, holding the other Point in the Direciion of the Line C B, until 
the. other Point juſt touches the Eaſt and Weſt Line, (A B) paſſing 
nm, h St. Vincent, as at B, from C where the Foot of the Com- 
reſted, by the Edge'of the Ruler, and St, Vincent being mea- 
128 52 applied to 3 282 Parallel, gives 10 2-third De- 
grees, or 6005 Miles the Diftai , 
Again, take the neareſt Diſtance between the ntre of the Com- 
paſs in your Compaſſes, and ſliding them along the Edge of the Ruler 
as before directed, you will find the Courſe to be 8. W. by S. Z W. 


nearly. 


| Hence the direct Courſe between Cape St. Vincent and Tela is 
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WII come next t6 the Doctrine of Oblique Triangles bel to 

"Problems of Sailing; and though it may be applied to the 

meaſuring of. inacceſſible Ghee yet we ſhall confine it to thoſe 

Problems which are more immediately neceſſary in Navigation; and 

II Maps of Harbours, mean; ride | 
CC 

Coalting along the Shore, I ſaw a Cap _ 93 which bhi Fs 

me N. by E. then I ſtood away W. N. Leagues, or 15 Miles, 

bil of 

AF 


and the ſame bore from me N. E. half E. ne 
the Ship fr the lait Station to the Cape ? 
ry ROT E/C TI 0 N. 


Having drawn the Compaſs, N „E. S. W. let A Naas 
of the Ship in her firſt Station, and draw the W. N. W. Line 20 
wg 15 Miles, then will 5 Place of the Ship in her ſeco 
tation. 

From C, draw the Line C B parallel to the N. E. half E. Lines 
till it meets the N. by E. Line A B, ia B; then will B repreſent = 
the Cape of Land, Cath Dit. of th Ship he red er 


In the Triangle AB C are 
go AL equal to 15 Miles, 
e Angle A 78* 45 equal to 
7 Points, the Diſtance between 
the N. by E. and W. N. W. 
the Angle B equal to 39? 227 2 
or 34 Foints, the Diſtance be- 2 
tween the N. by 1. * 131 
E. and the Angle C equal to 
bit 53 or 5 & Points, the Diſ= __ 


3 8 15 the W. N. W. 
and S. W. I | 


As the 2 Ang e B — * 23 | 9 
Is to the Side A 0 — be 10.7609 
dois 1 5 — 45 9.99157 
| | | x 1.16766 
; 9.80228 

To the Side C B 23-19, to th Difang of th hip 8 
fem the Cape at her ſecond 19 136538 
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CALCULMX: 10 N. „„ 
Tua ind tbe Diflance of the fir fir r . 325 
In r. e DA are given the Ang je DAB 8 1 Points = | 
5 37: , 2 aponeg between the N. N. W. Line A D, and 
N. Z N. Line AB, and the Angle AB D x Points = | 
39* 22/ the Angle go ntained between, DE, by N. 3 N. Line A B, To 


will 


| FED N. W. Line B D, and T wie whence e 


it will be, 


As 2 Angle ADB — 485 2 $4961 

Is to the oppoſite Side AB —— . 4. eignds 1 N 
80 is dine ABD — N 39227 14 9580228 taine 
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n Dita N 6 ſecond: Heats a. 
in the Triangle A B C, ate given the Ange BA G 3 


E. ty N. + N. Eine A B, due A AB ©: 4. Peine . p02 
0% the Angle contained between the E. by N. 2. N. Line A B, and 
be N. W. by N. 3 W. Line B C, and the Side & B 16 Miles, 
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0 is Sine Angle ABC | — 70" wo 9,97385 
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vhence by Anand ſecond, it will be, 
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I the Than DA Cate given the Side A G16. gi 
AB — 2 187 Points e moles 
contained 33— — N W. 6a Dy ard the N. N. * Ez 


Line A C, wikehee" to find the Angles AD © Ap. 3 * 
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he Side A D _ ie TY 9 eg 53 x 26 . W . 8 5 15 
dit be Sue, 30,6 Sum Angles" Mopar 34 Ae desde. * 
or mne b — — chen by Axiem 
Nene W e Hal Sum of un — 17 hind ede 
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As the'Sum of the Sides A C and AD — - 3966 148657 


Is to their Difference” — 1,96” 6, 29226 
801 is T. of f xe: Sum of Angles A ADC and ACD ca 2 10 22 | 
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en by a7! added "ark is 705 320 the gre Angle aDG 


wo 637; :7'mw 7s = 5 
Ne the Angle. 8 8 g the Angle cone 
tained between the N. Zn Ne oy © ridian, gives 


more than a Right Angle, hews that D bears 
and ee bears from D Kaſt | 
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ne Sine of the Angle AD C = 70? 3Y © 1 =,i.T 997439 
| 1 to the Side AC: — 16 „ 5 — 92 1245 
erer — 33 20 — 990480 
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— Proportions may be worked by Guneer's Scale, but 
2 more readily done by Projection, 

r this Manner may the mutual Bearings and Diſtances of any 
Number of Head- lands be found; as alſo the Maps of Harbours, 
Sea Coaſts, &c, Which are of excellent Uſe in recohnoitering the 

Enemy's Coaſts, Towns, &c. without venturing too near their Forts. 
Many more Examples e might be produced, which are 1 1. & fo. much 
Uſe at Sea, and therefore are omitted. 
Tbere is a Method of aſcertaining ſances of Place 
—_ 2 follows: * A 2 of 38. 2 * _ 
2 Peg or giving it a , every time it palles en- 
tre will give; Seconds ; and 2s 18885 — Experiments, that 
Sound travels 1142 Fe egt one Second; therefore the Difference of 
Time between ſeeing the Flaſh d-r hear: the'$ Soun d being mea- 
ſured by the Pendylum, the Dd — 45 caſily Pres by allow- 
ing 114 Feet, far every Second,/or 2 1 Half Seconds to 
travel an Engliſh Mile, or five Seconds then. Tenths to, travel 2 
rae Mile. E. a Stop Watch is at Hand it will-anſwer the 
> 5a x” (Leb 


N e 


2 0 Being at wo, 1 counted 50 Seconds between the Time G ſeeing 
2 3 Gun and hearing the Report. demand the 


"Ie - 2 be divided by 5 the Quotient 9,3 Miles, will be 

— tequixed; or if the lame, ee of 8 50, 

| 8 Ae b 70. the he Quotient 5 2 G's Leagues, will give the 

Leagues of Diſtance, ſo that the Gun, Shad it was fired, was 9 
Miles, or 3 Lexgues, and one eighth from the Obferver./ ids 

_ Hadley's Quadrantor a Sextant will be found more convenient for 

taking the Angular Diftantes of Odjects in running along a Coaſt, 

when the Angles do not exceed 9“ of 1200 as they can be more ac- 

_ eurately and expedtiouſly taken, and the Draught of a ges Coaſt or 

| Harbour as well as-the Diſtances of Objects, > Coder with 

ſufficient Exactneſs: For having a Baſe or Stationary.” Eine accu- 

_ rately meaſured, and the Angles taken from different Parts of it, the 


Interſections of the Line, includifig theſe Angles, will Wr 
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| keilens her Velocity N much as the Current 
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u: 
he 
ne 
he 


CUBWRBEN T SAFEING us. 
me ſeveral Points of the Coaſt or Harbour, and cies sept 


drawn to repreſent the Appearance of the Land, &c. I Time will 


mit, the Soundings, Rocks, &c. may be taken in a Boat, _— 
— of the whole afterwards laid au b 1 the Compals. 


ſuch -rough-Draught- as the above will be elne vii 

Idea of Coaſts and Harbours of any Country we r to fall = 
with, and if the Mariner has a Taſte for Drawing he may give a 
pretty good Deſcription! of the Parts he has been at, a 1 but 
too much 1 er our 5 7 % r a 
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Feen ne 


JuRREN TSG are certain Settings of the Stream, by the Means 

of which all Bodies moving therein, are compelled to alter their 
Courſe, and ſubmit to the Motion impreſſed upon them by it. 

Whence, if a Current ſets with the Courſe of the Ship, D 1 


ments her Motion by as much as the Drift or Rate of drivi 


Thus, if a Ship fails N. N. E. 20 Miles in a Current as ſets 
N.N. E. 8 Miles in the ame Time, her true Courſe will be N. N. E. 
28 Miles in that Time; but if a Current ſets againſt the Ship, it 
s Drift 1 is. a” 

So that if a Ship. ſails N. E. 49 Miles; is Curved thatched: 
S. W. 10 Miles in the ſame Time, then her true Courſe will be 
N. E. 39 Miles; and if, in the ſame Time chat the Ship ſails- N. E. 
49 Miles, in a Current that ſets S. W. 59, then the Ship will fal 
a-ſtern, and her true Courſe will be 8. W. 10 Miles; but if the 
Ship thwarts the Current, it not only den or augments her Velo- . 


city, but gives her a new Motion compounded of that of the Ship 5 


and Current; that is, 


If a Body be agitated by two Motions A 
at the ſaine Time, the one with a certain 
Velocity, that Will carry it according to 
the Direction of the Line A B, the 
Length A B in a certain Space of Lime; - 
the other according to the Direction of the Line A D, with a Ve- 


8 


locity that will carty it to the Diſtance A D in the ſame Time z then 


the. Body will deſcribe the Diagonal A C, and at the End of that 
Time will be found in the Point C. 


The Setcug and Dritt of te moſk Femafkable Tiäss nnd Er- 


rents are pretty well knuwn n un cnow-jm Cu 
Way to d the Setting and Dale ie tus Wee * 
Let three of Tour r dle n take a Boat a litt e Way from the Ship, and 


bx a Rope faſtened to the Boat's Stem, let down a heavy Iron = 


6 CURRENT 8 AI LLNG> 


be it eam be, whereby the Boat will ride almoſt as ſteady as at 
chen heave the and the Number of Knots run out in 
ia Mer, will give the Miles which the Current runs 
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| Wiles, andthe Angle A C W N. by Axiom at 97 
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N. E. by E. 6 Miles, 2 8. 8. E. 20 Miles, 
in the fame Time that the Ship ſails-38. Miles; and it be required to 
find the Diſtance between * in 2 
e ee 


|. By PROT E R. 
* Hing FR the Compaſs, 

as before, draw the N. E. by 
N. Line equal to 40 Miles 
upon the End of which draw a | 
Line parallel to the 8. 8. E. 
upon Which ſet of 21 Miles: 
"the Diſtance the Current ſets 
while the Ship runs 40 Müles 
ten draw) the N. E. by E. | 
Line, upon which ſet off 36 
Miles, at the End of that * — | 
tes, 8. E. Rn 


eee a 


as, CURRENT SAILING. , 

x8,9-Miles, the Di the Current ſets while the Ship runs 
2 then from the End of that Ting to the Ship's. firſt 
E e will ” the Diſtance ; and the Angl hag Meaſures, will be 
porn Ship's. Courſe, and a Line drawn — he's ip's laſt Place, 

leb to and W. till it cuts the Meridian; that being U 
the Ship's firſt Place will - be the Miles of Difference of La- 
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This may be done by Calculation, but it being year wag we ſhall 
"ETD it, and ſhew how it may be done by a T en th which we 


dall gonliderthe Current as à ſingle Courſs. 25 
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Sis cha 'on from Sea in the Ni it, has Sight of Scilly M A 
ig bearing . by N. Diſtance. 4 nes; it being then 
© Flood:Tide, Sing E N. E. 2 Miles an ob and the Ship run- So 
ning at the Rate of 5 Knots an Hour; I demand upon what Courſe 

- ſhe muſt ſteer, and how far to hit the 3 it 1 5 from Scily W 
E. half S. Dua 17 8 |; 
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N. 5 draw the: 

J. E, by N. Line 
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1 Draw L. C parallel to the W. B. WeLinr equal to 2 Miles, 
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8 A'SL ate given AS equal to 12 Miles, S I. 
to $1 Miles, and the Angle A8 L 118* 7' equal to 10 Points, 


whenee*s find the Angle 8 A L, by Axiom III, it will hey 
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ee eee 8 e 11.656303 
8 4 ©: e eee 
To the Diſtance between the Ship and Lizard 57.6 © 1.96080 
1 I 


equal 
and half the Diſtance between the N. E. by N. and W. Half N. 


r Em. 


—— 


= 
DD 1-—r  » — — af rs ——— — 22 —— 
= = = — 4 — — — — — — 


4 curry N TSA FLING, 


In che Trian angle, P . Cg 2 f oY ngle L = 17* 320% the 


Diftance between the and 5 2 E. The Side 
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Many more Queſtions might be added bur theſe, being well un⸗ 
derſtoodʒ are ſufficient for the Seaman's Purpoſe; and that the Stu- 
dent ſhould not meet with any Thing unneceſſary which might lead 
uus out of the plain Path, I have avoided thoſe Things which tend 
to purrſe more than improve; therefore would adviſe him to be well 
acquainted with every written Article and/:that nothing may be 
to complete the Artiſt, I mo en to the * os $ neceſ. 
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172 cus chat Si Glebe m Fitey the Fadntain 4 Lighe 
and Heat of the whole ſolar Syſtem, whoſe gry wn or 
Earth cauſe 'Vapours or Fumes to be continually: riſing from 
which muſt partaze of the Quality of thoſe Parts from hene 


they are evaporated; a Collection of which form what we call our 


Air or Atmoſphere, ſurrounding” the Earth, and extending ſome 
Miles above its Surface, and is fable to be put in Motion by various: 
Cauſes. Hence Air is a fine elaſtic Fluid, and is found capable of 
being Reed, or 5 by hore and Expanded. or rarefied 

eat. NT 

— an Ansa 40e Heat or Cold Appen in any 
Part of the Atmoſphere, the Air in that Part will be either condeni- 
ed or rarified, and the neighbouring Parts will thereby be put into 
Motion, chrough the Endeavour which the Air by its Elaſticity or 
Springineſs always makes to _— itſelf to us. ſober: Stag 8 
come to an Equilibrium. Fc uh 

Wind is a Stream or Curtent of Air, which generally blows from. 
one Part of the Horizon to its oppoſite Part. 

The following Obſervations have been made on it, particularly 
by Dr. Halley, which are not unworthy the Seaman's Notice. 

Between 30 Degrees North Latitude, and 30 South Latitude, 
there is a conſtant Eaſt Wind throughout the Year, the Nr 
the Atlantic and os. Oceans, and this is called the mia 
Winds. e 0 Moos, Fog py 

For as the Sun, in moving from Eaſt to Weſt, heats the Air more 
immediately under him, and thereby expands it; the Air to the Eaſt- 
ward is conſtantly ruſhing towards the Weſt to reſtore the Equili- 
brium or natural State of the Atmoſphere, which Werne a oy 
petual Weſt Wind in thoſe Limits, - 

The Trade Winds, near- theſe- Northern Lins blow between, 
the North and Eaſt ; and, near dhe Southern Limits, they blow be- 
tween the South and Eaſt, v 2m] A 

For as the Air is ends by the Heat of the Sun near the Equa 
tor, therefore the Air from the Notthward and Southward will dom 
tend toward the Equator to reſtore the Equilibrium; now theſe Mo- 
tions from the North and South, joined with the foregoing Eaſterly 
Motion, will produce the Motidns obſerved near thoſe Limits, be· 
tween the North and Eaſt, and between the South and Weſt. 

Theſe Winds, if the "whole Surface of the Globe were Sea, 
would undoubtedly blow quite round it, as they are found to do 
in the Atlantic and Ethiopio Oceans; but ſeeing ſuch great Con- 
tinents inter poſe and break the Continuity of the Ocean, regard 
muſt be had to the Nature of Soils, and the Poſition of high Moun- 
tains, which are the principal Caules of the WW of Winds dif- 
ering from the former general _ 1 | 
2 A 


In ſome Parts of the i tun _ thags are periodical Winds, 


M 
Nr, ard dee Ralf Yar feed Wa © 


For Air that is cool e rarefied Air 

A dontinual Streatn — 8 ſpread itſelf ta preſerve 

BE oli uo that the upper Couxſe or Current of "ay 
| 6g rqntrary ti the under Current; for the yo: Air muſt move 
thoſe Parts untere the greateſt Heat is, and fo by a Kind of Cir. 
culatian the N. E. Trade Wind below will be attended with a 8. 
W. abewe, and ab B. Ev below with a N. W, above: And this 
is confir med by the Experience of Scamen, as ſoon as they get 


aut.of the Trade Winds, imonediately fade ind blowiog from the 


J£&2 Dan $i». — 


by no inyy f ent Ocean, near the Coaſts of Africa, at about 100 
—— Shars between the Latitudes of 28 and 10% North, 

7 - met with. a freſh Gale of Wind dene from 
the 


the American Side, that the faid N, E. Wind becomes 
Tale y, or ſeldom blows more an a Fon from the Eaſt either to 
V North ward or Southwar de. 
Theſe Trade Winds on the Amqridan, Side are extended to 3055 
317, or even to g af North Latitude; Which is about 47 farther 
than what they extend to am the African gde; alſo to the Southward 
of the Equator, the Trade Winds extend 3 or 4 rees farther 
towards the Coaſt af Brazil. on the American Side, . 
near. the Cape of Good Hope an the Aftican Side. | 
Between the Latitudes of 4 Degrees North, and 4 South the 
. 8 blows between the South and East: Ob the African 
nds are neareſt the South, and "Je American Side 
— 7 the Eaſt. In the& Seas Dr. Hall mw that when the 
Wind was Eaſtward, the Weather was ny, dark, and rainy, 
with hard Gales of Wind; but when the Wi veered to the South. 


ward, the Weather generally ak an uh wich gende een 


next to a Calm. 

Theſe Winds are ſomewhat thats by the baader of the Year; 
for when'the Sun is far Northward, the Brazil 8. E. Wind gets to 
the South, and the N. E. Wind ta the Eaſt; and when the Sun is 
far South. the 8. E. Wind gets to tha Kaſt, and the N. E. Wind on 

this Side of the Equator: veers more to the North, © 
Along the Coaft of Guinea, from Sierra Lebna to the inland of dt. 
Thomas under the Equater, which is above ge Leagues, the South- 
erly and South-weſt Winds blow perpetually';. for the S. E, Trade 
1 having pope, Equator: and approaching the Guibea: Coaſt, 
within 80 or 100. Legues, inchines (towards the Shote, and be- 
omnes 8. 8. EI then 80 erer near the 
Land, it veers about 6 85 W. And in win the Land it is 8. W. 
and * W 8. ny Tus e OO vith * 


Calms, 


rn} | 9 * 


blo! baff the Year one | 


Boda. bound ta the ende Ilands acroſs the Atlantic, find, as 


E 


SS SS I. A454, HEX 


Py . attended with terrible II 


| 10 this Coaſt, and meeting the 
a 


-. - P01 WIS DS _ 7 
Calus, and. violent. ſudden, Gully of Wind, called Tornadees. 
blowing from all Points of the Horizon. i 

_ The Reaſon of the Windfencing is Wk cn Oh 2 of Guinea 
inall 141 owing * Nature of the Goa * 
esch heated by the Sun, rarefies the Air exceed — 

i y the cool Air, from. off the WA wall keep, ulhy 1 
ore the Equilibrium, lust 

Between the 4th and zoth Degrees of North Latiti tude, and betws 

the 3 of Cape Verd and the e of the —— 

Illands there is a Track of dea which ſeems to be 

er and [ 
equent Rains, 97 this Part of the Sea is callec 
1 in failing theſe 6 D egrers have been amet, 


nth ted. os 
'T voy " — 6 to be, thet 70 N 8 


ange each ot and ſo 14 the Fa 
thither py each Wind, meeting and — | 
copltant Rains. 

3 peat three Obſervation how the Ae i cr 3 
ing, W 0 ners experience in failing from Europe to 
al the Guinea Tr aal The Difficulty TH Shad tn? going to the 

Southward, Ws" Sher? 5 the Months of July. and Auguſt, find in 
e the, 0 oaſts of Guinea _ razil, notwithſtand 
ing the Width of this Sea is more than 500 Leagues; This 
pens becauſe the S. E. Winds at that Time of the Year .commonly 
extend ſome Degrees beyond une Limits of 4 N. Latitude; 
and beſides, coming ſo much Southerl 7 as to be ſometimes South, 


ſometimes a Point or two to the Weſt; it then only r * ply 
to Windward. "And if on the one Side they ſteer W. 8. W 
2295 more and more Eaſterly; but then there is ger 


in with the Brazili Coaſt, or Shoals; and if the al 
25 they fall into the Ngo Hoot of the ok. 
am whence depart without runni 4 7 
the Iſland of A nn and this Is the co 5 Taler all 
the Guinea Ships 1 * Kenspt * * g 
Il Ck om vigea r „their e 
is Ar but — this Courſe they cannot go, becauſe the Co 
hending nearly Eaſt and oo, the Land is tothe W 3 there: 
my the Winds on this Coalt VEE generally r the 
ak 


5. W. they are obliged to ſteer . or South, 2 
rap they run off the Shore; 4 in 1 doing they al 
more and more contrary, ſo that when * the — 1 
th ; at 2 great Diſtance Ne e no better than 
hay afterwards. E. S8. E. with w my N y 1 
the Iſland of St. Thomas, and C where the ID 
to the Eaſtward of the 8 they l eſterly * it, till 


Was to the Latitude of four egrees South, Tora hey And = Fi | 
iad-plowing perpetually.” ', * | 
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On Account of theſe general WiHhds all thoſe that uſe the Weſt In- 
dia Trade, even.thoſe bound to Virginia, reckon it their beſt Courſe 
to get as ſoon as they can to the Southward, that ſo they may be cer- 
tai of 4 fair and freſh Oale to rum before it to the Weſtward; and 
for the amt Reaſon thoſe homeward bound from America endeavour 
0 gain the Eatitude of 30% where they firſt find the Wind begin 
to be Variable, though the moſt ordinary Winds in the North At- 
Jantic Oc tan come between the South and Weſt. e e 
Between the Southern Lats, of 10 and 30“ in the Indian Orean, 
e general Trade Wind about 8. E. by 8. is found to blow all the 
Vear wound in the ſame Manner as in the like Lats. in the Ethiopic 
Ocean, and during the fix” Months, from May to December, theſe 
Winds reach to within 2* of the Equator; birt during the other fx 
Months, from November to June, a N. W. Wind blows in the Track 
ling betwsen the 3d and roth Degrees of Southern Lat. in the Me- 
ridian* of the North End of Madagaſcar; and between the ad and 
tach Degtees of South Lat. near the Long. of Sumatra and Java. 
In the Track between Sumatra and the African Coaſt, and from 
1 of 5 Lat. quite Northyard to the Aſiatic Coaſts, including the 
rabian Sea 250 the Gulf of Bengal, the Monſoons blow from 
September to April on the N. E. and from March to October on 
the S. W. In the former Half-year the Wind is more ſteady and 
gentle, and the Weather clearer than in the latter fix Months; and 
— Wind is more ſtrong and ſteady in the Arabian Sea than in the 
Gulf of Bengal. e ee ee ne F600 N 2751 
Between the Ifland of Madagaſcar and the Coaſt of Africa, and 
thence Northward as far as the Equator, there is 2 Track wherein, 

from April to October, there is aconſtant freſh S. 8. W. Wind, which, 
to the Northward, changes into the W. S. W. Wind blowing at that 
— , , c 
To the Eaſt ward of Sumatra and Malacca, on the North of the 
Equator, and along the Coaſts of Cambodia and China quite through 
the Philippines as far as Japan, the Monſoons blow Northerly and 
Southerly ; the Northern ſetting in about October or November, and 
the Southern about May. Theſe Winds are not quite ſo certain as 
thoſe in the Arabian Ses. ee e Roy cult Ranks 
Between Sumatra and Java to the Weſt, and New Guinea to the 
Eaft; the ſame Northerly and Southerly Winds are obſerved; but the 
_ firſt Half. year the Monſoons incline to the N. W. and the latter to 
the 8, E. Theſe Winds begin a Month or fix Weeks after thoſe in 
the Chineſe Seas fet in, and are quite as variabbtee. 
"'Thefe contrary Winds do not ſhift from one Point to its oppoſite 
all at once; in ſome Places the Time of the Change is attended with 
Calms, in others by variable Winds; and it often happens on the 
Shores of Coromandel and China, towards the End of the Monſoon, 
that there are moſt violent Storms, greatly reſembling the Hurricanes 
in the Weſt Indies, wherein the Wind is fo vaſtly ſtrong, that hardly 
1 ICS 1 AN 
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All W in Lt Ocean eee 
| by theſe Winds; for if Mariners ſhoul 55 ror ojages till the. 
contrary Monſoon begins, they muſt either fal b back, or go. into * 
bours and wait for the changing of 2 1 Winds. W 
Vapours 77 from. the Sea, and b the Wind carried. over. loy 
finds to the Ri gf Mountains, compelled to mount ou 
the ect of the ry to the 2 75 where the Water preſently, pre- 
ie 705 Wa down by the Chinks, and Cliffs of the Stones, and 
entering into the Caverns of; Hills, and 1 57 
Abbe W hich being once. fill 25 begin to run over; 
95 raneous 1 ae throu ugh the Ear cb. ne out in 5 4 A 
Sides of Hills; ſey eral thoſe, meeting together form pr 
ſeyeral of theſe Ribhets meeting together make a River. . Thi 16, to- 
wks with what is Nane into, 1 renders it impoſſi- 
fer all the Water ev aporated fr Sea 7 5 return to. it — 6 
Hence the 4 ariſing 1 Mediterranean are Juchs, 
rey long there are Q, N. Bee which empty them- 
15 into it, beſides ſmaller, Inns there is à conſtant Current tun 
through the Straits of 103 Mok I, Ns 79 9 8 to 
1 the De ſency. R Hen , ay 85 


ad, 

That ſome Diſeaſes are ds the Effects of the Inflienc 
en 1 15 > That th the mal 1 5 dy Seaſons of is & 9h are 
i es vernal and autumnal Ep Ayr 3. All the 0 we 


ve. enumerated i. in the At e oY 99% at . 04 
when thoſe happen in the ert an,.. and, aters.of 
Sea and the AL of. Ms Earth or 11 are 155 8 in 100 reat 25 nb 
to the ſame La Motion, ſo Ws 7 255 ects of th e lame 
we. e to the | ame Cauſes, The Al teration ide by the 8 12 
Maan, in A2, ol here 1 75 thereby have aff — on 
10094 Body. 5. Elaſticity of of the Air is of great Moment, an 
it is grcjpracally Ys relure lo 1 ie incumbent Weight be 
Ng Gimisilbed b y the. ttraction, the. Air underneath, will be much 
expanded; theſe, and ſuch like Caules, will make the Tides } n the 
Air to be much greater than thoſe of the Ocean; and there is no, oaks 
to be made, but that the ſame infinite wiſe Being, who contrived the 
Flux and Reflux of the Seas, to ſecure hat vaſt Collection of Waters 
for Stagnation and 8 has ordered this Ebb and Flood. of 
the Air of our Atmoſphere with the like good Defis n; thax i 
1 ſweet, and a briſk "Temper of this F lick ſo neceſſary to 
ife, by a continual Circulation, 6. Two contrary Winds blowing 
towards the ſame Place, may accumulate the Air there, fo as to in- 
creaſe the Height and the Weight of the incumbent Cylinder; in 
like Manner the Direction of two Winds may be ſuch, as meeting At 
certain Angles, may keep the Gravity of the Air in a middle State ; 
but if the Winds blow different Ways from the ſame Place (which 
may be occaſioned by Thunder and Lightning) the Height and 
We ght of the Air may be much decreaſed. | 7. The Changes in our 
bee at High Water, New and Full Moon, the Equinoxes, 
& e. muſt occaſion Alterations in all Animal Bodies, for all Jiving 
Creatures 
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tion Lay Ay it is by its F chat this F 1 nates itſe 
ro the 2 teaſt l Pits : By # flow Circulation the 
Bene ti ks 10 — OE and; by - 1 the 5 

ldiei ravity, the Juices begin to change. 

f of . Parts, break their op and . follow ra. tha 

ky * — — 2 above Cauſes; the Atmoſphere ma t in + 
c Vapours forced from the Bowels bf Ne Earth by fub. 
ane ts, and cndenſed by whatever Ganſes in che Atmoſ⸗ 
re. A firture of Effluvia of fferent e 1 the Air wth, 

y Ratefg&ion; Fermentation, &c. 22 ds un er Effe 
e thoſt tefuſtitn tom dd Com inatiotr 'of "Tone del Liz 
quors ; and e h Things 121 n, we are 4700 rn the Na- 
r Thunde itming; 5 etebks. From the Eruptions of 


he divided or united F 12 81 
And of the erin may varidlſfy Yiſturb' the Toit: 
porn Pa Nh ah and Kc. We know that” there happen vio- 


2 r kg opp Regions gions of Ait, when we below en- 
ow 


ED | ountaits"1 ere are on our 

91 e nd e e eee ef Wie {6 
that it is no We wn we Phænomena we have af to the Ac- 
gon of cue Sun and Moon are not . conſtant and uniform, 
n Yiar'every Fate does not hereupon follow: which, were there 
. no otflef PUWers in Paige able” to Alter the Influeriee'c , "this might 


| EY 188 gulaf and uniform Mannet be expected fr 


tarefed Air aſcends is dulscle nt demöfſtrated 


; Muren View, or Air 3 1 ; lately invented; "this ie che 


Tine fea E or other ligh 8 made Ait tigh Hit with Gutty;, which 
Red With” Inffammaßple, or rarefiell Air; will hen Tet looſe, 
util ir comez to that Pare of the Att e Bk chat is 2 x 5 
tas the; Air within it, here it will continue fome Lime. 

Sothe" of the! Globes haye been . fo large as 1 1 yp er 


e e "freque nech! deen een in! 1 Oe e and 
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1 Motion of the Waters by which they riſe and fall at certair 


that thoſe Parts of the Sea which aft immediately under the 
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HE Tides, or the Flux and Reflux of the Sea, ig that 3 25 


. 

. 

8 4 
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equal Intervals of Time. eee eie ne 
Abe Doctrine of Tides remained in Obfcurity, till the immar! 


Sir Iſaac Newton explained it by his great Principle of Gravity aud 


* 


Attraction. For having demonſtrated that there is à Principle in a 
Bodies within the Solar Syſtem, by which they mutually attragt ea 


other, in Proportion to the Squares: of 'thgir \Piſtances, it follawy, 
L 


muſt be drawn towards it, and conſequently whenever the Moon j 
nearly vertical, the Sea will be raiſed, which -occafions the flowit 

of the Tide there. | . ET TR * 
By the Earth's diurnal Rotation from Weſt to Eaſt in 24 Hours, 
the Sun apparently revolves from Eaſt to Welt in the ſame Tie; 
ſo by the ſame Rotation, the Moon apparently revolves from Eaſt to 
Weſt in the Space of 24 Hours 49 Minutes, commonly called a Lu- 


nar Day, fo as in that Time to return to the Meridian the ſet out at; 
and as the Sun 8 round the Farth in a Tear, ſo the 


Moon rrally moves it in about 29 Days; aner if the 
Sun and the Moon are both upon the Meridian at any Time, it wil 
be 29 Days and an Half before they are upon the ſame Meridian again, 
or in Con) nction, and about Half that Time, viz. 14 Days 18 
Hours before they are upon oppoſite Meridians, or in Oppolition. 
Now, as the Sun attracts the Earth, though much leſs than the 


Moon, being at ſo vaſt a Diſtance from it, 8 they are both 


upon the Meridian, either in Oppoſition or e that is, at 
Full and Change, their joint Attraction conſpires to raiſe the Tides 


higher than when they act croſs- ways. Hence the Tides are higher | 


than ordinary twice every Month, and are called Spring Tides ; bi 
this does not happen till two or three Days after, when the Attractions 
of the Sun and Moon have been united ſome Time? But when the 
Sun and the Moon act croſs- ways, or are 90? aſunder, the Tides 
are leſſened in Proportion to the hy — f their Powers of At- 
tration, and produce what we call Neap Tides, which happen ſoon 
after the firſt and laſt Quarter of the Moon, when the Sun has leſſen- 
ed the Attraction of the Moon for ſome Time. 

The Moon being the principal Cauſe of raifing the Tides, they 
are always found to follow her, and conſequently muſt always be 
ſhifting from Welt to Eaſt as the Moon does, ſo that it is High 
Water at any Place when the Moon is upon the Meridian of that Place 
at Full or Change, it will be about 49 Minutes later on the following 
Day, 1 Hour 38 Minutes later on the ſecond Day, falling back 49 
Minutes every 24 Hours, witil the Moon comes tothe qppoſite Me- 
ridian ; and then it will be High Water again. Theſe Tides re- 
gularly riſe and fall twice inthe 24 Hours, whaefore, 9 
| * x bz” 
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the Time of the Moon's Southing at any Place, and the Time of 
High Water at Full of Change at that 5 we can. find the Time 
of High Water on any other Day at the ſame Place, by allowing 
Minutes later for eyery Day ſince the F ull or Sn or 24” Mi- 
utes later for every, Tide: | k 7 

"Theſe Tides would be regular from Welt to Eaſt were the whe 
Earth coyered with deep Water, but ſeeing their Courſe is obſtructed 
Land lying in their Way, ſurrounding Hands, running up wind- 
Rivers, and otherwiſe affected by Shoals, ſtriking againſt Capes 


tous Directions to come to the Levels; that the Setting of the 
Tides and Times of High Water are different at different Places. 
The Tides riſing higher in Bays and Rivers than in the open Sea, 
js occaſioned by i its Ariking againſt the contracting Banks of Bays and 
Rivers, accumulate the Water, and cauſe it to rife mine than in 
je open Seas. 
The Tides are higher than ordinary twice every Year, viz. about 
whe Vernal and Autumnal Equinoxes, and the Neap Tides leſs, which 


are, occaſioned by the Sun's being nearer to the Earth at theſe Limes 


than at any other Time. of the Year, and conſequentiy the Power of 
Attraction is ſtronger; for by drawing up the Water when the Sun 
and Moon are upon the Meridian, to a greater Height than ordinary, 
the Water go? diſtant from ene muſt ſubſide in the ſame 


ere IM 1 


Proportion. 
55 Method Feber) preſeribed for finding the Time of High 


Water at 2405 1188 2 contained ĩ in the following Faden: ; 
2 425 J find the Leap Mur. 


„an, chi gives” EAR by 4, if nothing remains i it is 3 Year, 


bur if 1, 2, or 3 remains, they ſhew that is fo 1 after 
Biſſextile, or Eeap Year, as the Remainder is: thus the Year 1796 
divided 5 4 gives 4405 and the nia eons is 92 ſhews it is Leap 


TY To fit the Galle 3 any 18 1 ö 
Rotz. Add one to the given Year, and divide the Sum by 10 
the Remainder will be the Golden Number.” W 
| E Xx A M PI. E. 


by » Required the Golden Number of 1796. 


B — 1 one to that Vear, it gives 1797, this divided by 19,8 ives 
2 for the Gy and be e IS 15 the Golden N umbet 


1796. e K ? 
" eu e Bp fb any Ther FOE 


Nors. wie is the Moon's Age at the Beginning of the 
Nika) or rather the firſt of March. The Epact advances 11 every 
Way to 30, becauſe the Solar Year! is 11 Days ef! thau the oh 


and Head-Lands, they are often forced to take long Circuits and va- 


2 


* e 
* 


o. T1 d E 80 1394, 


nar Year, and as the 'Enat increaſes, it ſnews the Moon's Age at 


the Beginning of the Vear; it is here ſuppoſeq that at the End of 
10 Vears, the Sun and Moon make all. the Variety of Situations 
they poſſibly can with one another, and thence begin, and go. over”. N 
the ſame again. The Golden Number at the Bi rt of Chriſt was t, 
which is the Reaſon chat one is Ae to, the given Year, to find the” 85 
Golden Number, 0a 0 5 
RuLE. Divide the given Year by 10, the Renaginilet ae 5 


11, and the Product will be the Epact; if it does not E 20% but” 


if it does, ſubtract 30 from it as often as Joa cad, d. the R 
e ee eee . op . 


"xn * py * M F L, E Wet 
arts 1 - Mp East of the Year 1796. 5 15 71 
| 175 6, di lis 9, gives and the Remainder 1 10, multiplied z 
by 17, gives 7107 cis vided b 57 30, (Gives 3. one e 
is 398 which is the Wu for 1796. W . ; 191] 
i 01 700] OY REES 2. 4 
I 2 1, fond the Moon's dye: 5 6 + aa 0 10 G 1 


To the . the Day of the g and che Epact, or 
Number for the NN 3 the Sura if ut 'T —_— 30 is her 
Age; but if it does, ubtrat 30 from it, as you can, and 
the Remainder is her Agmee. 11106 naa adi barignas 

NoTs. The Epact or Wender 1 each Month is found thus 3 
Divide the Number of Days contained between the firſt of January : 
and the firſt Day of any Month, by 29 4, the 1 Remairuler with ber the 
N _ _ _ Month. . 49 7 

equired the Number or for Sept. 0 

- The Number of Days INE: between the firſt of 8 I Ho 
and firſt. of _ Sept. are 244 Days, divided wy; 29 2, gives 8 for the 
Quotient, and 7 & fcr the Remainder, whi 2 
and 1 * any r Month. 


E X A M P 17 | 
| Required the Moon's Age April 29th, 1796. 


Day of the Month 29 
Epact for the Year _ - a0 bn : 45 
Number for the Month” „ þ r #2102 „ 200M 
Ne 2005717 r ee 
0 3 : 925 | 
e 29211 
2 Moon's Ao” e 


Number for the Ade are nearly as we; | unde 
Jan. Feb. Mar. Apr. May. June. July. Ag. 06, Oct. Nov. Dec. 

In com. Fears 0 2 C 2 2 4 4 6 7 8 10 10 
In Leap Years o 21 3, 3 * 8 9/706, us 
- — 5 FG 


i 


— 


t 


g e 


% 12 Of AD 8. 


„ e en Day of ber Ar. 
| ghee the dan returns to the Meridian he bas left in . 
2 


Ours, and the Moon, in about a4 Hours 49 Minutes, therefore, 


if the Moon leaves the erickhan at the ſume Time that the Sun dors, 
g y, the next Yay ne will come to the Meridian 49 Mi- 


on 

nutes lie falling back, about 409 Minutes every Day; whence 
to the.” + Time of the Moon s Southin . 'or coming wa the Meri- + 
dia „ we have this'eafy Ru 


f i 125 Pay of her Age by — and ide ce Produ by 60, : 
the 5 is the Hours, and * Remainder the Minutes After- 
noon when ſhe ſouths. © Or; '"whiet is rather eafiet, and ein many 
Reſpects ſufficiently exact for the Mariniex's Purpoſe ; ; | Multiply the 
Moon's Age by 4, and divide the Produ by the Quotient is the 
Hours, and the Reivainder multiphrd by he gives the Minutes 
Afternoon when the: is upon the Meridian; t if this he Tie 
1 23-twbera& 1 Hours, frem it, d he Kate of 
her Southing in the Morning. 1 750 82 1 
N. B. . the Full ed] to the | Change {he comes t * * 


ridian, or ſouths in te keene de hw the Change i he Fll 


inthe non Wer 9601 20 vt eil bis . 
39d Py * 9280434 F. X N N 4 E. 9 ny 1509 "4 i 7: 
bis e N £6 atk l N 25 41 N tutl 


£ 52 


2 uired the Moon's Southing April 20, 37960; ME © 
r er D N * "a rar Bit WT oro TDC 
n Britin? CI I: 120 6 * 5 


— „ ef no wit tt — 5 955 : 
- RA | ; FIC. 5088 161 I 4 

. NN r Arg b Gs e 
07 r TEE 1 oy Ther o (Seung N "_ 85 545 | 
8 i - 36S GETY bai 115 NeQ-44.0 1 Wert 4 Tt;a gg. If fot f W 


foou's 5 
n N eee 
8 5 K N A 


— ie 1:1 Ty wh E466 ft ile 998 
 6,0)107,8 2 4% $4 2 ; , 


On 200 | ; 
Moon's Southing eee, 0 
Subtract | ele 
Moon's Southing N nee Morning 4 
— 


at 58 Mi- 


' 


Hence it ap pears March that 1 comes to the alk, 


nutes after 5 


To 2 the Time of High. 2 any Day of the Moon's Age 6 bt am Place, 
3 . Perſons, * have been col- 


lected the Fires chen. it is H ter on the Days of the New aha 
Fal Moon MEET 85 Coaſts of Europe, een 
other 


| 


W 9 


n 


„ G TEW © SO 5 n 


other Places, and Oy Times Ie N pay. in 2 Table 
the Names of the Places, in an Alp abetic der ar which Rea- 
ſon, it is called me Tide Table 185 = this Treat, the 1 

4 after the Las 


high Water at Full and Chan gre 
tude and Longitude. of each oh Plies able of Latitudes and 
Longitudes of Places, 

Rvuis. To the Time of the Moor? 8 8 on the given Day, 
add the Time of _ Water at Full and Change at the giver Place, 
taken from the Table; the. Sum is the Hour, paſt Noon, on the 
given Day, when it is High Water at that Place; and if this Hour 
exceeds 12, ſubtract 12 from it, and the Remainder ſhews the Time 
of High Water in the Morning 7 but if it exceeds 24, ſubtract 24 
from it, and the Remainder Aus the Time of High Water in the 
Afternoon.- & - pl 

* 20 v9: eino 
EXAèU⁵r l 1. e 36 n! 8 II, 


At what Time will it fd High. Water at R uired the Time of Hi 
London, April 2gth, 1796? 190c151? ter lat Dover, Og. 12, 179 f 


mes of 


$010 1: 5 43 . 0 4H: 21.34 eee, 7 95H 
ws | | S_ EE 50368 
Dee cots il o in; K 075 4 t 86 2005 A 
itt aui Hie 4 as ider 2 — 18 K 57 aan nn; 
iH 3o bc. SN 154 I ami rel ba ene 34 4 OOO 
YH? B52 10, 1 36 375 bn ; chi als jo 9% ny L 1935 Of 
"gh 193 974 . ot ode 1d #19! with yarn 20bl L ail} 324 LESS N 206. | 
IC 5 er ey WIN 30 od wore zom 11 
bo 1238 | 2: We nk 1557 is ui iche 1040 5 19. 52G 1 


| £3 


? Qt +. 1 [13 1'v — 196! bein e221. 2 "rob — A. x 119 


The pat * 1 noqu 55108 r >$626 39. s le 0 


bod 


Nam. of Musk 3 © Nitto of Monch re ch 10. 90015 
Day: of Month —— fue now: Day of Month. | „ i- gf 10 1 12403 
vs 76 we PF en, —— — 5 © Fan 2 

91 I, unc dc HEY 16 Hig E 553 


Sobt k ar 2 HUN ech 1 91 11 51 0 > bft ous, — 192003 $75 * . 
1 — — 


1 1 + he N * 121 i ITY 10 >] It py 1 
iar as 59 1 2 5 A, 
Ty . | '. news / 
* ” 'Y 


| 2 
78803 Boner 
os 4 
17=30 ; — 8 
Time at London 3 BY 59 ; 
Afternoon 40 Moon's Southing 8 
Subtract 12 N Timeat Dover 10 2 
Morning 8 36 Afternoon 19 29 
Subtract | = 2 
So that it is High Water 36 Minutes — 


—_ 6 —— at London. Morning 729 „ 
EXAMPLE 


* * 


FT * 


242 + ö DE 5:0 


. * -” * * 
: F 6 I Ft a - 1 1 py * e f * 13 54 . 
FTFCCCCCCC mp PR gc 
wo 6 * „ - c F E 2 7 a 8 8 £& * pe f 9 7 , 4 
4 — 1 Sn f 14 22 FER * $8.55 . 
u Water at the Start Point, July 10, 196 


, 2227 idee 

CF WAN Gs the I. ne of | 
* 1 A / "I" jo 

+224 any9 rents Hot 73 

is Fable 30 9:36 


it + . 8 [ , 8 " 
5 . ' 5 98 OR, eee . 
. 4 { 8 A 3 LIP - . - F C% FL'Þ 4 © £741 : . , „ 
6 fi ere M7 £753 rite, is \ $1 © 4 * 5 e 


2 4.6 þ * 2 th, hs as © Eh 4 | 7 
821 4ST $5 Jo 4 HUT Dils-114-L 7. & v4 


4 - - : * > 4 . 0 
N ' 1 ev” Fl J ; Ci #547 E 14 20 Linn | 
HCO 140 AAMVOIRLSHO £1 ,, GH. 
4 - . > 4 4 1 8 - , 4 + » wm ” a 4 
E 14 i 1 Moons A Ty e 24 ie 1 
8 WHAT 171 1 248 , Mb „ 1 5 „„ , 5 * 1 
a, TR * 1 — 2 £ : * * =, % 13 2 8 * 1 Z 
F 7 : . 4 SPY FF wt 1 GW 1 24 f 11 F - ) 
F P1997 1 #7 4 $6141 1%3TEM9A1 Std Miz +11 4 14 * 18 1 
2 4 242 * 465 $9964 ) "x FL" T-% | 
$5 Band'} ot chant NIV, ; mw 69 041216) £5 


ad n 393 3579] To vim 5113 74 ais 5 4 
, * 10 : » : * | 8 5 | 1 RA 
0 #466 + Moon's Southing 4 | | 
5 nr * Time at Start 6 An 21 
mei ie e e een eee i e, a ene 


h 


* pw ** p * N en "as 
5 Goel 181 50 , H. W. Afternoon 10 dot 403 ien ICE) 


| ane e 07. 
© Hence it appeats.that it is High Water at the Start at ten o Clock 
in the Afﬀternoon......... | — 

This is the Method of finding the Time of High Water inſerted 
in common Books of Navigation, which, at Times, will give the 
Moon's Age whole Days, and the Time of her 8 and of High 
Water, Hours wide of the Truth; and even if the Moon's Southing 

de exactly found, yet the Tides may differ leſs or more from the com. 

puted Time; for the Floods do not always happen at the ſame Diſ- 

' tance of Time from each other, but at different Diſtances, accord- 
ing to the Times. of | 
to the Sun, or as the Waters are acted upon by the Sum or 

- ence of the attractive Fortes of the Sun and Moon; and alſo on Ac- 

count of Winds and Storms, even when out of Hearing, which 

_ affected -the Fides; the real Time of High” Water at any 


ace will often differ from the computed Times; therefore ;Pilots, 
and all concerned would do well to uſe the following Method, which 


will, in 8 ive the Lime of High Water within Half an Hour 
5 = ruth, when the Tides are not greatly influenced by. the 
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* A TABLE 
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©» os : TY «4% , * bh pres 1 * 4 > * 7 4 - 5 
: #727; HOC FEES AN . l | 


the Moon's Age, and her Aſpect with Reſpect 
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2 T2 I 22 
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F 
2 
* 
4 
7 
6 
7 
'8 
9 
70 
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OY TI DE S. 1 


A TABLE for the ready finding the Day of the Month the NRW 
Moos will fall on till the Year 1900, and conſequently the Moon's 
e by knowing the Golden Nader 5 to 
the Method commonly uſed for finding the Moon's Age. Add 1 
to the given Year, and divide the Sum by 19, the Remainder will 
ve the Golden Number, which, being marked with Pencil at the 
top of the Table, will ſhew the Golden Number during that Tear. 


n en in * 
| Þ 12 Dec. | \ 
; 7 4 —* 2 
N MIN M N MN MI 
i 4; bi 4.1.8 0 44 
— — * * 8 211 13 
| Is 
een 4 2 28 
1312109 #13 5 b 
2 [1.30] 29 28 27] 13 2 
20 19 rx IF } 1, 9 8 4, N : 
a — — —ę—V—ʒ |. 2. = 
10 8 831 6 6 1 111 3 8 4 
— — 3 Ie 12 9 12 
29 127 2525 $4 7 
17 1616 14 15 U 12 
— AN 15 
Seti a 8 | | | 
ACORN: 
D 
of 22 4 36 
nne 5 
222020 1818 . $4 72 | 
* * * gy 26 1:$ 22 F 
111 10 9 847 2719 6 | 
* — 128 | 4 
1-30] 29 | 28 | 27 | 26 | by = — | 
wy og rey om ea le 
a Tee LM From the Change x 
$ | $75:6J--&} 4 to the Full, -thef - . | 
1 Moon comes to the | 
e 
720 Ferre fromthe Full to th 
1. 2 * Batak = | Change, ſhe Udine; 
5 3162 Fs 4 | theMeridian af- 
1 3 . r Midnight,  _ 
"The 


dh OO ere ot AJUAT A 
ien! look in the but Co. 


. A Moon's Age, 
- bill (marked Gn. N. Nys. d the old den Number, and 1 
Month, on che ſame The Rands the Day of the ee 


count the Days which have completely y pled n 1 _ . 


905 OPT? > her Age on the given! 
„F To find the Time of High Water. 


Tock far the Moon's Age in the Table of Times, and the Hours 
and Minutes As olite to which being added to the Time of High 


F 


Water i in n the Morniagg. 


1 


„ * X 4 M P L 75 REAR 
Aale Time will it be High Water at London, April 29, Fm 
Ma, ite 11 the Golden Number, and under April, I find it was 


12 Hours, Fips he Time of [High W ater there. in the 
of the given Day; but if it does exc L that Number, 


22 | Days, for ch 

I 2 22, in the Table of Times, Nand 4 Hours 36 Minutes, 

ich add lr the Time 22 Mater at London on the Full 

| — Change Days, ours 36 Minutes, the Time 

of High Water at ak in 2 Morning; 5 
| from. chat found j jo the firſt Example by the common M 


EL, E K A MP LE * "EI 
3 25 ener Oftober 1 12, 1796. 
Oppoſite to 11 the Golden Number, and October, I find it 
was New Moon the iſt Day; reckoning to October 12, J 
Find the Moon's Age is 11 ays again 5 Ss the 'Table of Times 
fand 8 Hours and 8 Minutes, This added to 10 Hours 30 Minutes, 
the Time of High Water on Full and Change Days at Dover, gives 18 
Hours 38 es from which I take 12, and the Remainder 6 
Hours 38 Minutes-is the Time of High Water in the Morning at 
Dover on the given Day; differing from that found in the 3 

er by the common Method, 41 Migutes. | 
3» © & We £0. 
_ What Tims will it be High Water at the Start, 750 Io, 17900 
By the Tables it was New Moon the 4th Day, and reckoning for- 
ward to the xoth, 1 find there are 5 Days completely paſt. Againſt 
z in the Table of Times, ſtand 3 Hours 2 Minutes, which added to 
Hours the Time of High Water at the Start, on Full and Change 
ays, gives 9 Hours 2 Minutes that Time of High Water in the Af- 
ternoon, on the above Day; — from chat given by hy former 
Method, 58 Minutes. 1 
A 


ay _ "will, if it does 


it, and the 3 "ey N he K of High ; 


the jth Day; * reFFoning forward to. April: 29, gives 


one Crank 


pon. br 0 


a” wa... wt no. 6. 


S. SSS 


4 — 


Time of the Moon's Paſſage over the Meridian of Greenwich every 


e l is 
iu Vike Manner miy the Tithe of High Witer be found at any 
vther Place. Whoever will compare theſe Examples with the Me- 
thods ufed in other Books of this Kind, will find a conſiderable Dif- 
ference, as they frequently give the Mooh's Age ſeveral Days; and of 
gh Water, Hours wide-6f the Truth; indeed; on Account of the 
Irregularities in the-Moon's:Motioh, the Tirhes of her Change may 
fer half a Day from the Truth; andſthe Time of High Water 30 
— 7 Muy dom more, if the Sea is not greatly influenced by 
Tue Tides, do not always anſwer to the ſame Diſtance of the 
Moon fromi the Meridian, at the fame Plates, but are variouſly a 
feed by the Action of the Sun, which ae them on ſdoger when, 
the Moon is in her firſt and third Quar e keeps them back 


later when ſhe is in her ſecond and fourth Quarters z becauſe,-in-ghe 

former Caſe, the Tides raiſed by the Sun alone would be earlier than 
the: Tide raiſed by the Moon; and in the latter Caſe later, * as may- 

be ſeen in the Table of the Shifting of the Tides, _ _ | „ 
As the Nautical Almanack is become . . general Uſe in Ion 
Voyages, the Time of High Water at any Fart of the World maß 
be readily found, if the Time making High Water at Full and 
Chatige be know; for in the ſixth Page of each Month is given the 


Day: This Time may be reduced to the Meridian of page 
Place, by allowing 1 Hour for every 15 Degrees of Lang 0 
this Time add the Time making High Water there, on Full and 
Change Days, which gives the'Time of High Water nearly on that 
Day, if the Sum be leſs than 12 Hours; but if above, fubtrat*12 
Hours, or 24 Hours from it; obfervingy that the Days in this Alma- 
naek begin 12 Hours later than the common Day: mare 

Among Pilots it is cuſtomary to reckon the Time of Flood, or High 
Water, by the Point of the Compaſs the Moon beats on at that Time, 
allowing three Quarters of an Hour for each Point. Thug, in Places 
where itis' Flood at Noon on the Days of Full and Chan 3 the Tide 
is ſaid to low North and South, or at 12 o'Clock. In 5 aces where 
the Moen bears 1, 2, 3, 4, or more Points to the Eaſt or Weſt vf 
the Meridian, when it is High Water on the ſame Days, the. Tide 
is aid to low on ſuch a Point; ſo if the Moon beats S. E. at Flood, 
it is ſaid to flow S. E. and N. W. or 3 Hours before the Meridian, 
that is, ꝙ o' Clock; if ſhe bears S. W. it flows 8. W. and N. E. or 
at 3 Hours after the Meridian; and in like Manner for other Points 
of the Moon's bearing, as in the following Table: | 


— Ferguſon's Aftron-my.. 


— * — — —— x 
» - I” * * —_— — — 
a =_ — = 


» __ 
— — — 


* 
U 4 
* uw — - : 
wt » 8 by m 
CCC ⁵˙ AAA ðùV . T——T—T— —— —òñ2xß— x...... —ñt t—ß—ß—8—3—— — — 
2323 — — * — 


; 

| 1 
1 
\ = 
my 
j 
1 
| \ 
þ 1 
+ 1 


\ 


— — — —— ————— ö— ̃ K 


en 4 Tantt 


| || 
| il 
11 
1 : | 
F. | 
10 
9 
"= 
= 
N j l 


: 
-— — — 

— ——Ä— —— i) lll 

— - = * 1 an 

= r — — 


146 | A 1 1 9 E 8. 


4 T rn Bearing the Moo at ale Time. * Warr, 
When the Noon bers | © = 1 
5 eee hob 4 4 


r SE 


ton; Beachy, Sheerneſs, a Sand called 
- Kentiſh Knock; aSand called the Swing 


&*- nah e »:108 
at the Mouth of the «4 


my e. 
Sun + . 1 2 
N. E. Es. w' 5:44 


+ 3 { deaux, Bay of Biſcay. 9 
5 N. E. 1 E. S.W. by W. 31 { Breſt, Huntcliff, Iſle of Bas, at the Maes 


ing, Malden, Nore. 
or 20 © Minutes paſt n Bell Ille, Tinmouth, 
raveſend, Holyhead, - 


St. Andrew's, Couquet. 


E. N. E. & buy S. W. 44 [In Breſound, Uſhant, Scilly, Cork, C. Clear, 
* by N W. by S. 51 * — at the Spurn, Torbay, 
tart rout, 


5 ER Eo Wes, I's. Hall, Wells, Weyniouth, Plymouth, 
re „ [Briftol, Portland Road, Lynn, Foulneſs, Foy. 


E. 8. E. W. N. W. 51 Lizard, Land's End, Falmouth, Penryn, 
: arfleur 
78 E. by E. N. W. byw. gz | FEddiſtone, Varmouth, Needles, Ny, 
it Dublin, Iſle of El. 

8. E. Ni. W. 19 Ifle of Man, Iſle of ight, E. End, Caſ- 
8. E. by S. IN. W. by kets, Caen, St. Helen's. 4 

r fed 2 92 IN. Foreland, Dungeneſs, Dunnoſe, Shoreham 
5 N. : * Downs, Deal, Dover, S. Foreland. 
S. by E. N. by W. 14 |f Margate, Harwich, Hoſe, Pool, Portſ- 
A 1 | -mouth, Spithead, Calais. 

Ros 


the North; and 5 f Hours to the Southward; at Dover the Tide from 
the Channel runs Northward 7 3 Hours; and from the North 5 H. 
10 M. at the Full and Change of the Moon. The Tides ſet in the 
Downs N. N. E. and S. 8. W. Hourly. It is High Water at Lon- 
don 46 Minutes aſter Two at Full and Change by the Shore. 


Pilots reckon 6 Hours for a Tide, then as 32 Tide is 3 Hours, 2 
Tide is 12 Hour, and half. quarter Tide is F of an Hour, So that 
if it flows Tide, half Tide, and quarter Lide, it is High Water at 
half an Hour after 10 O Clock, which 1 is the Caſe in the Downs by 
the ona ; 

" ith” > 228 / The 


1 — „ Gibtaltar; Southamp- 
8 0 or 45 Minutes paſt 12, Rocheſter, Fluſh- 


'or 75 Minutes paſt 2, Berwick, Liſbon, 
Whitby, London, Amiterdam, Bour- 


7 N. 12 1 :mbden, R. Elbe, Coaſt of 
| | . Th EN $$ __ 
Nous. The Cavient 3 in the Downs mk, runs wo Hours to 
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The Deſcription and Uſe of e Ocrant, 
commonly called Hapiey's QUADRANT. 


"HE Principles of this nls Inſtrument have been ſo well 
demonſtrated by other Hands, that a Repetition of it here ſeems 
to me unneceſſary, eſpecially to the Practical Mariner, I ſhall _ 
fore content ate with 4 ſhort Deſcri ption thereof. 
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The principal Parts of this Iyfirument are, | 


The Index N 5 

The Index Glaſs E | b | 5 
The Horizon Glaſſes G and F 5 1 
The dark Glaſſes, or 1 5 H 
The Sight Vanes K and 


uated Arch B * o only 4 Degrees, or is tho 
— The gradu a Circle, but is to be ns only 65.08 2 , and fo divided, 
ed. 


becauſe hy the double Reflection the e is dou 
, T 3 * Tue 


- 


"x 


"x48 DESCRIPTION any USE 
Tue Diviſions run o, 10, 20, &c. to go as in the F igure, each De- 
gret is divided into 3 Parts of 20 Minutes each, which-by the Heln 
of the Vernicr,. or, Divitiens on the Index! is again ſubdiviged imo 
Minutes of a Degree, thus 8 
Ide Index Panel Bar moyeable on the Centre of the Inſtru- 
ment, chat Part of the Index that ſlides pver the graduated Arch hav- 
ing the fixit and laſt Diviſions thereon. correſponding to thoſe on the 
Arch, is called the Vernier or Nonius, and which divides. every Sub- 
diviſion on the Arch in Minutes, thus, 7 Diviſions on the Nonius 
being divided into 20 Parts, it is evident the Difference between the 
firſt Diviſions on the Arch and on the Nonius is 25 of one of the 
Sub-diviſions on the Arch, or 1 Minute, becauſe 7* there, is divided 
into 21 Parts, being one in 2p greater than on the Arch. The Dif. 
' ference of the two firſt Divihons will be 2/, and the Difference of 
. _ the three firſt 3, and ſo on; hence it Will ariſe, that in whatever 
Diviſions on the Vernier and Arch,cut one another the neareſt, the 
Vernier will indicate how many Minutes above the next Sub-diviſion 
according as it is numbered to right or left thereof. On the Bottom of 
the Index againſt the Bagk of the Arch is a Screw made to fix faſt 
the Index when require 1 . 9 22 
The Arch, as before obſerved, is dried 2-96 Degrees, num- 
bered o, 10, 20, 30, &, and each Degree into 3 Parts, each 20 Mi. 
nutes, and is to be red thus: /1d.—1d.. 20m. id. 4om.—2d,--2d. 
20m. — d. 40m. — 3d. &. obſerving to read to the Diviſion that the 


©, or diamond- like Point, of the Nonius laſt paſſed over; then the 


Nonius will give the Number of Minutes more, to be added to the 
Diviſion laſt paſſed by the Nonius, . Thus, ſuppoſe the o, or A of 
the Nonius has paſſed oyer 15 Degrees and two Parts or 15d. 40m. 
and ſtands ſomewhere between 15d. 4om. and 16g. then obſerve what 
Diviſion or Line on the Nonius coincides with any Diviſion or Line 

on the Arch, hatNu nber on the Nonius will be the Minutes to be 
added to 15d. 40m. Suppoſe 15 on the Nonius touches ſome Divi- 
fion on the Arch, then 1 jm: muſt be added to 15d. 40m. and the 
Angle or Altitude meaſured will be 15d. 55m. 1 

he Index Glaſs E is a Piece of Glais truly ground, ſilvered on 
the Back and fixed in a Braſs Frame, perpendicularly to the Index, 
its Uſe is to receive the Rays proceedingfrom any Object, and reflect 
them to the Horizon Glaſſes F and G; at the Back of the Braſs 

Frame of this Glaſs are two Screws, ſerving to adjuſt the Frame per- 
pendicularly to-the Index. | e 

| The Horizon Glaſſes Fand G are ſmaller Pieces of ground Glaſs, 

done Part of which is filvered and the other Part open or unſilvered, 

in order to look at an Object through it; theſe are ſet in Frames and 
placed perpendicularly on the Limb at & and F; their Uſe is to re- 
ceive the Rays of any Object reflected from the Index Glaſs, and 
again to reflect thoſe Rays to the Eye through the Holes of the Sight 


. 


. 
» 
— 6 4 
. 
* 
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To adjuſt the Quadrant. 155 


Firſt, The Index Glaſs muſt be perpendicular to the plane of 4 


the Quadrant, which if not, you may thus diſcover; hold the Plane 
of the Quadrant in a Horizontal Poſition, with the Index Glaſs 
near the Eye, look right down the Quadrant in ſuch a Manner as to 
ſee the Arch of the Quadrant direct, and at the ſame Time reflected 
by the Index Glaſs; then if the Arch ſeen direct together with its 


— 


reflected Image appear to be in one Line, the Index Glaſs is truly 


adjuſted, if not it muſt be rectiſied by Means of the Screws placed at 


2 of the Index Glaſs; it is eaſy to diſcover which Way the 


Inclination is by preſſing the Index Glaſs with your Thumb while 
you obſerve the Arch. | 


- Secondly, The Axis of the Horizon Glaſs muſt be parallel to the 


Axis of the Index Glaſs, if not the Error js eaſily diſcovered and 
rectified in the F ore Horizon Glaſs when the Index Glaſs is adjuſted, 
thus: bring O on the Nonius nearly to O on the graduated Arch, 
and look directly through the Sight Vane at the Moon or any bright 
Star, ſo as to ſee the reflected 2 the Horizontal Glaſs, and 
the Object at the ſame Jime through the unſilvered Part, then move 
the Index backwards and forwards flowly, and obſerve if both Images 
coincide or paſs behind one another, which if they do, the Axis of 
both are parallel, which if not you ſhould nicely adjuſt by the two 
Screws placed on the Top Block of the Horizon Glas. 812 

If a ſmall Piece of coloured Glaſs ſet in Braſs be made to turn 
round to the Sight Vane occaſionally to guard the Eye, and the Screws 
turned back, the ſame Correction may be made by uſing the Sun in- 


ſtead of the Moon or Star. 5 255 
To take the Altitude of the Sun by the Fore Obſervation. 


The Sun's Image at any Time when not much obſcured by Clouds 


may be ſeen as reflected from the unſilvered Part of the Horizon 
Glaſs, by looking through the Hole in the Sight Vane ; having put 
the Screens down to guard the Eye, hold the Inſtrument vertical, and 
turning towards the Sun, direct the Sight to that Part of the Horizon 


beneath the Sun, and moving the Index you may bring down the red 


Image of the Sun towards the Horizon; if the Sun's Image ſhould be 
faint you may turn back the Screens, and you cannot mils it. N 

Having brought down the Sun's Image near the Horizon, ſwing 
the Quadrant backwards and forwards, making your Eye the Centre 
of Motion, and keep moving the Index at the ſame Time till the Sun's 


lower Edge juſt touches the Horizon, and you will have the Appareat 


Altitude of the Sun's lower Limb upon the Arch of the Quadrant 
at that Inſtant. But this Altitude is greateſt at Twelve o Clock, 
When the Sun is on the Meridian, from which the -Latitude is de- 
termined ; much Time will be ſaved if you have a good Watch well 
regulated to tell you within a Minute or two when to begin-your Ob= 

| ſervation, 


ww DESCRIPTION ann USE. 


ſervation, but this Apparent Altitude requires the four following * 


eclions: 
'» Firſt, The Index Error, if any, to be added or ſubtracted, | 


- » Secondly, The Dip o- the Horizon. 

- «Thirdly, The Sun's s Semi- diameter a Refraftion, 
FTheſe four Corrections are neceſſary to find the true Altitude of 
the Sun's Centre nearly, the Cortection for the Sun's Parallax be- 
15 3 ſmall, that it may always be neglected in determining the 

itude. 


The Back Ode is managed the ſame as the Fore Obſerve.” 


Bon, only your Back muſt be turned towards the Sun, and the Screens 
ſhifted to the back Horizon Glafs, remembering to ſubtract the Sun's 
Semi-diameter * the Apparent jower Limb be taken) and add the 
Dip, ſubtracti Efes of Refraction, and Jeu will have the 
[Altitude of the Sun's OG n 

The Correction for the Index Error is thus, turn down the ſmall 
Knob of Brafs, placed on the Limb, to hinder the Index from go- 
ing off the Arch, as it may be in the Way. This Correction may 


© de accurately eſtimated hy taking the Diameter of the Sun, Moon, 


or any Object before and behind O on the Arch, that is, bring 
the upper I. imb of the Object to coincide with the lower, and note 
the Angle, then take it on the extra Arch, as it is called, that is, 
bring the lower Limb to coincide with the upper, and note the An. 
gle, half the Difference of theſe two Angles will be the true 8 
ee ee 2 Fs. 1 


WER e , 


| 3 the Sun? s Diameter meaſures 36 on the Arch; and 28 in 
the extra Arch. The Difference is 87 half which is the Error to 


— | 


de ſubtracted, becauſe the Diameter meaſures more on the Arch, or 


gives the Sun's Diameter too much, but had' the extra Arch Siren 
the: warner Angle, the Error would have been additive, 


| Pf To take the Altitude of the Moen. n 
The Moon's Altitude may be taken either by the Fore or Back 


Obſervation exactly in the fame Manner as the Sun's Altitude, only 


here you muſt bring the Edge of the Moon into Contact with the Ho- 
rizon, which is round and wel defined, whether that be the upper or 
under Edge: the Corrections to be applied to the obſerved ue 
are as follows : | 

© Firſt, The Index Error as before directed. 

Secondly, The Dip to be ſubtracted in the Fore Obſervation, and 
to be added in the Back Obſervation. | 


- Thirdly, Semi-diameter to be found in the Nautical Ebb for 


every Noon and Midnight at Greenwich; if very great Accuracy is 
required this Semi- diameter muſt be corrected for the intermediate 
Time: which being added to, or fubtracted from the obſerved Alti- 
tude, will give the Apparent Altitude of her Centre, 


{ 


F ourthly, 
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Fourthly, Parallax and Refraction. The Moon's Horizontal Pa- 
fallax for every Noon and Midnight at Greenwich is to be found in 
the Nautical Ephemeris. This muſt be correRed for the interme- 
diate Time; then, take the Proportional Logarithm of the Moon's, 
Horizontal Parallax out of the Nautical Almanack, increaſe its Iudex 
by 10, and ſubtract the Log. Co-ſine of the Moon's Apparent Al- 
titude from the Sum; the Remainder will be the Proportional Loga-, 
fithm of her Parallax in Altitude; from which take the Moon's wy 
fraction, (Table 5) and the Remainder will be the Correction of 
the Moon's Altitude, which being added to her AppareatAltitude,; 
will give the true Altitude of het Centre. ons 8 

Dy tate the Altitude of a Star by the Fore Obſervation. 

© Set the Index at O, and holding the Plane of the Quadrant vertical 
dire& the Sight to the Star, and at the ſame Time look for the re- 
fected Image of the Star in the ſilvered Part of the Horizon Glaſs; 
move the Index a little, which will ſeparate the reflected Image from 
the direct Image, the former will be eaſily diſtinguiſhed from the lat- 
ter by its Motion, when you ſtir the Index ; continue to advance the 
Index, and at the ſame Time follow the reflected Image of the Star 
with your Eye, directing the Sight lower and lower, and changing 
the Poſition of the Quadrant or Octant, as the Image of the Star de- 
ſcends, till you have brought it down to the Horizon, the Index will 
then ſhew the ere Altitude of the Star, The Corrections to be 
applied to the obſerved Altitude of the Star are, firſt, the Index Er- 
ror; ſecondly, the Dip, thefe two give the Apparent Altitude; 
thirdly, the Refraction, which gives the true Altitude; the fixed 
Stars have neither Semi-diameter nor Parallax worth Notice. « 

In taking the Altitude of a Star, or the Moon, by Night, always 
pet as near the Water as poſſible, in eaſy Weather a Grating may be 
ung over the Ship's Side, and an Obferver fit upon it to take the 
Altitudes ; the ſame may be done to take the Altitude of the Sun in 
an hazy Horizon; for the nearer the Eye is to the Surface of the Wa- 
ter, the nearer the true Horizon will be to the Eye. * 


\ . Advice to Seamen in the Choice of their Yuadrants or Sextants. 
The Joiats of the Frame muſt be cloſe without the leaſt Open- 
ing or Looſeneſs, and the Ivory on the Arch and Nonius inlaid and 
fixed, ſo as not to riſe at the Ends, nor above the Plane of the Inſtru- 
ment; — the Diviſions on the Arch and Nonius muſt be exceeding 
ſme and ſtraight, ſo that when the Index or Nonius is ſet to any Di- 
viſion on the Arch, the Diviſions on the Line that coincides may ap- 
pear diſtin; for only the firſt and laſt Line on the Nonius will coin- 
cide with other Lines upon the Arch, if the Quadrant is well divid- 
ed; likewiſe try in different Parts of the Arch, if the Nonius, or 
Index Plate cuts regularly in Order with thoſe on the Arch, if they 
do not the Diviſions are bad, and the Quadrant ought to be rejected. 
Again, Look into the great Speculum or Index Glaſs ſlant-ways, - 
holding it about ten or twelve Inches from the Eye, and obſerve the. 
Image of ſome diſtant Object; if the Image appears clear and diſtinct 
in every Part of the Glats, the Speculum is good; but if it appears 
| | $7 So ns. R_ 
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notched, or drawn with ſmall Lines, the Glaſs is veiny, and.muſt bs 
. rejefted; if more Images than one of the fame Object are ſeen, it 
ſhews that the two Surtaces are not ground Parallel; the other Spe- 


culum may be examined in the ſame Manner. 


" * 4 o 


Quadrants, like Watches, may appeat well td the Eyk, and yet 
be good for little; it is therefore much better to give two Guineas 
and an Half, or three Guineas for a good one, that will laſt a Man 
for Life, than purehaſe thoſe wytetehed Inſtruments made up at a low 
Price Which cannot be depended en. 
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„abe Dip ana Rifradtimn 


Ide Rays of Light in paſſing through the Atmoſphere are bent out 
of their ſtraight Courſe into a curve Line; and hence it happens that 
all the Heavenly Bodies, except when they are in the Zenith, appear 
higher than they ought to do, and ſo much the more the nearer. they 
are to the Horizon. This apparent Elevation of the Heavenly Bo- 


dles above their true Height is called the Refraction of Objects; and 


the Quantity or Effect of it, ab to the different Altitudes of 
Objects, has been carefully obſerved All 

muſt always be ſubtracted from the Apparent Altitude, but added to 
the apparent Zenith Diſtance of an Object with whatever Inſtru- 


; pu the Obſervation is made, in order to obtain its true Altitude or 


enith Diſtance, ' | \ x 


That the Corrections of obſetved Altitudes of Objects, both on 


Account of the Dip of the Horizon and the Refraction of their 


Light, may appear at one View, they are both exhibited together 
in Tables 5 and 6. N i 3535 Lg ED 


T wor an „ or to find the Latitude 25 a Place by the Tablis 

e of the Sun or Star's Detlination and the Zenith Diſiance. 
The Latitude of any Place is its Diſtance from the Equator, ei- 
ther North or South, counted in Degrees, &c. upon. an Arch of the 
Meridian, contained between the Zenith, or that Point directly over 
our Head and the Equator, It can never exceed go Degrees, and 
is found by taking the Altitude or Height of the Sun or Star above 
the Horizon of the Sea with a Quadrant, when on the Meridian or 

due North or South of the Place of Obſervation. AP 

This Meridian Altitude, corrected for Dip of the Horizon, and 
Refraction, and 16 Minutes the Sun's Semi-diameter added thereto, 
gives the Altitude of his Centre, which being ſubtracted from 90 
gives the Zenith Diſtance or the Number of 13 &c. the Cen- 
| | fo» 2 SR | | dle 
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y eminent Aſtronomers, and 
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tre of the Object is from the Point over y your Head ; with which, 


knowing e Qbject is to the North or South of the 
which is called Declinatign, the W is found by the 


Meridian Sins, of — Object as follows: 


- Firſt; If the Sun or be South — — 
Diſtance South; but if North, call it North, 
Then if the Zenith Diſtance and Declination be of 


Names; that is, if the Sun or Star comes to the Meridiap in "is 


Dedlinggion, the 
Latitude of the Place 
ination is of, whether North or South, 
y, When the Zenith Diſtance and.Declinatiog-are of the 


Nocth, and hath Zenit ing, orto the South, and hatht n Neo 


fame Name ; that is, when the Sun or Star comes to the Meridian in 


the North, and hath North Declination; or to the South, and hat 
South Declination, ſubtract the Leſſer from the Greater, and the Re- 
mainder is the Latitude; and to know Whother it! is North or Sa 
to obſerve this general Rule 4 

When the Declination is. greater than the "Zenith Diſtance the 
Latitude is of the ſame Name with Wann but if ly of a con- 
wary Name. 

Nox. Plrſt, When de dom er Star 18 0. tor, or 
Deelination, the Zenith Diſtance is the Latitude the Place, 
of a contrary Name to the Zenith Diſtance, 

Secondly, When the Sun of Star is in ths Zenith, the Deelination 
is the Traritude, and of the ſame Name as the Declination is of. For 
it is evident, that as they are equally diſtant from the Equator, and 
on the ſame Side of it, co ad if the Decljnation be "mw 
the Latitude will be alſo North, and if ane South. 
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Bein a 27, , the Being at Sea 2 3 
Sun's Meridian Mer Ray nd to Meridian Alticude. of . 5 un — 
to be 5 35', and it was South of 2% 1% being North of me, required 
me, w t Latitude was Lin the Latitude in? 

90 do 9oꝰ oof 

Meridian Altitude 37 35 e = 27 13N. 

n - r 
Zenith Diſtance 32 25 8. Zenith/Diſtance = 62 4% N 
Sun's Decli. in Table 8 N Sun's Decli. in Table 1 N 

for May 27, is N for July 24 } 9 4 


latitude in z 53N, Latitude in — 43 05% 


Wl Fur , added to the Declination, gives 
of Obſervation ; and of t the ſame Name, the 


brse nir q Is US E. 


a e el Fi, a 5 Hts ps 4 
- Being at Sea Janua 14, Being at Sea t 0 17 
San Mer. 1 7 was: 796 Tobſera the bri ti Star n 


"I South, what was the Eau. 27% 27 above the Horizon of the Sea, 


the Place of Obſerration?/ andi it was South of me, r the 
2 2 60 Latitude in ? 4 : ine 


3 + Meridian Ali ide 'F 21 
Decli, ] 1 1785 Zenith Dun 62 398. 
Sa an. I 5 18 8. 
* 2 9 Fomelhaut 8 Del. 30 nr 8. 
Latitude nm 11 Se 358. e WW 
| 5 Laake : 2 Rr pe 
In ts Cafe, it is plein che Obſer Obſer- he: — 
ver was between the Sun — ro vr 2 7th & FOTOS 
N | 


'NoTE. The Declination bete i is fitted to > the Vous: 55 
1 The foregoing, Rules are for obſerying by the Sun or Stars when 
they are at their greateſt Altitudes, or upon the Meridian above the 
Pole, but as in ſome Parts of the Earth, the Sun does not ſet for ſe- 
veral Days, and fone Stars never ſet, in that Caſe they may be ob- 
ſerved upon the Meridian twice in 24 Hours, that is, ence. at their 
ſt Height as before, and again when they are at their lowelt or 
| Hpan.the' Meridian below the ole, 0 Work which] Obſervations 
take the following 
RRuik. Add the Complement wy the -Dedlination to the Meridian 
Altitude, the n is the Latitude of the een n ow 
he je „ or di 5 N SHepp? dir ads 2: 
A 
At Seal took the Altitude of the North Pole Star 2 on the 
| Meridian below the Pole, and wund it of 21% ke the Lati- 


5 Meridian Altitude bear N. i +, 
5 2 a mad 0 - Compl. Deglination'. "ir „„ 
: ; 3 en 115 ttt; 
ONE ee, The Latitude i 5a = 48 RE N. 
291 | ES £1031 847 28 HA * 
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ExAMrLIIZ VI. 


By a fore Obſervacion, the Alt. of 


the Sun's lower Limb was found by 
Hadley's Quadrant to be 40 2o' S. 
when his Declination was 99 56/ N. 
the Eye being 3o Feet above the Ho- 
rizon. Required the Latitude of the 
Place ? i 15 
Obſ. Alt. Sun's lower Edge 40 20 
Semi- diameter to be added 16 
App. Alt. Sun's Centre 40 36 
Dipof Hor. to be ſubtracted og 
App. Alt. corrected by Dip 40 31 
RefraRtion to be ſubtracted or 


True Alt. of Sun's Centre 40 30 


Zenith Diſtance 49 30 8. 

Deelination | 9.56N. 

Latitude 59 26. 
Exaurtrt VII. 


By a back Obſervation with Had- 
ley's Quadrant, the App. Alt. of the 
Sun's lower Edge was 25 12 S. when 
his Declination was 21® 14'S. andthe 
Eye 40 Feet above the Horizon, in 

t Latitude was the Obſervation 
made? 8 
Obſ. Alt. Sun's lower Edge 25 12'S. 
Semi- diam. to be ſubtracted 16 
App. Alt. Sun's Centre 24 56 
Dip of Hor. to be added © 06 


Ref. Alt. correct by the Dip 25 02 
raction to be ſubtracted o2 


True Alt. Sun's Centre 25, 00 


True Zenith Diſtance 65 30 8. 
Declination 21 14 S. 
Latitude 43 46N. 


quired the. Latitude of the P 


vo yy 


. Examnerie VIII. | 

| Suppoſe the Eye of an Obſerver 
at 35 Feet above the Water ſhould 
with  Hadley's Quadrant, by a fore 
Obſervation, find the Alt. of Sirius 
53” 35 S. when it the Meridian, 
ving before hand ſet his Watch, and 
found the Time of Sirius hey 


bſervation. | 
Obſ. Alt. of Sirius 83 35 of 
Dip of Horizon to beſubt. og 39 


App. Alt. above Hor. 53 29 21 
Retraftion W be ſubt. 0 : 42 


True Alt. of Sirius 53 28 39. 
True Zenith Diſtance 36 31 21 8. 


Sirius's Declination 16 26 47 S. 
Latitude 20 04 34 N. 


_ExamPLE, XI. 
Suppoſe on the 12th June 1796, an 
Ober in an high Northern Lat. 


and 656 Weſt of London, his Eye be- 


ing 28 Feet high, obſerved the Alt. 
of the Sun's lower Limb on the Meri- 
dian below the Pole to be 815578. 
by a fore Obſervation with Hadley 8 


Quadrant. Required the Latitude? 


The Sun being obſerved below the 


Pole, it muſt have been at 12 Hours 
paſt Noon at the Place o Obſervation, 


and that Place being 65% W. of Lon- 
don = 4 Hours 200 later than at Lon- 
don, therefore it muſt have been 16h. 
20' paſt Noon at London. 


une 12, 1796, the Sun's Declir 


tion 230 13' 45 the daily Variatio 

is P12": And as 24h. 3' 12” :: 16h. 
20': 2' 11% which added to239 13 
46" (becauſe the Declination is in- 
creaſing) gives 23% 16', the Sun's De. 


clination at the Time and Place of - 


Obſervation near ly. 1 


*, See Nautical Almanack for 1796. 


re- 
ce of © 
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195 O rut VARIATION o t COMPASS. 
„Ap. Alt. Sen's lower Lim 8˙ 1 8. 


„ eee 
| ; App, Alt Sun's Centre 8 31 
Dip Horizon ſubtracted ee HD 
TP 3 — 
_ Surf's Alt. correted by Dip 8 26 
Nefraction to be ſubtracted | 06 
2 ; 2 % N a ann 
Trus Alt. of Sun's Centre % 6 2} 
Complete Sun's Declination 66 44 
— — — — ä — 


Of the Variation of the Comeass. 


5 T Variation of the Compaſs is an Arch of the Horizon. con- 


tained between the Meridian of the Place and the Magnetic 


Meridian, and is either Eaſt or Weſt z or it is the Number of De- 


grees Ce. the Necdle's Point ſtands from the true North or South 
Points of the Horizon, reckoned to the Eaſtward or Weſtward, and 
is readily found either from the Sun's Amplitude or Azimuth. 
3 25 D find the true Amplitude. | 
The Sun's true Amplitude is an Arch of the 2 pre- 


- +hended between the true Eaſt or Weſt Points thereof, and the Cen- 


be the Magnetic Amplitude given. 


tre of the Sun at its riſing or Setting; or it is the Number of Pe- 
ces, &o. the Sun riſes or ſets to the Northiward or Southward of 


the Eaſt or Weſt Points of the Horizon. 


I be Sun's Magnetic Amplitude is the Number of es, &c. 


tze Centre is Northward or Southward of the Eaſt ot Weſt Points of 


the Compaſs at his Riſing or Setting, and is found with an Azimuth 
Compaſs in the following Manner : - | | 

Move the Box about till the four Cardinal Points of the Card 
coincide with the four Lines in the Sides of the Compaſs-Box: Keep 


the Box fteady, and turn the Index till the Centre of the Sun at Riſ- 
ing or Setting, when his lower Edge juſt touches the Horizon is ſeen 
through both the Sights; then the Degrees between the North Point 


of the Compaſs, and the End of the Index pointing to the Sun, will 
| The 


* 
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The true Amplitude is found either by Inſpection in the . of 


the Sun's Amplitude, or by Calculation as follows: 


'R ULE. hs the Sine Cleese 


Radius, 
So is the Sine of the dun or Star's Declination 
To the Sine of the true Amplitude; | 


| Which is always of the ſame Name with the Deelination, FEA 
North or South. 


Or, to the Secant of the Latitude, (rejeQing the Index) 2 


Log · dine of the Sun's Declination, the Sum will be the Log.. Sine 
of the true Amplitude. 

Norte, The Atithmetical Com * the Co- dine of any 
Arch is always equal to the Secant of has Arch, throwing away 
Radius, or neglecting one, which ſtands the firſt Figure in the Se- 


cant's Index ; leite the Arithmetical Complement of the Sine of 
any Arch, is the Co-Secant of that Arch leſs Radius, or the firſt Fi- - 


gure of its Index: Wherefore, the Arithmetical Complement of 


_ the Sine or Co- ſine of any Arch is found in the eee 


Inſpection. 
n 11 


On the 20th of October, 1781, in Latitude 51* 3 N. 1 demand 


the true Amplitude? 
Sine Com. 19 32 8 | Or thus: 
110 Radius 8 1 F 2 885 | Lat. 517 32 N. Secant o, 20675 


80 is Si. S's. Der. 10? 34'S. 9, 26335 Decl. 10 34 8. Log. Sine — 
To Si, of true Amp. 15 of 9.46952 | True Amp. 17 — 


EXAMPLE ; 


: 75 Latitude 38? 2 N. what is the Sun' s true Amplitude when 
the Declination is 185 59 N. 


As Sine Com. Lat. 38725 9.89405 | Or this: 


Is to Radius 10,00000 | Lat. 389 25" N. Seca 0z10595 | 


So is Sun's Deel. 18.59 9,51227 [Decl. 18 5 N. Log. Sine 9, 51247 


— — 


e 24 32 9.61822 anne 


N e 


To find the true Amplitude by the Table of Anim (Table 12.) 
Look for the given Declination at the Top of the Table, and the 


Latitude in the firſt. Column on the Left Hand, in the common 
Angle of Meeting, will be "yy * and Minutes « of the oy” 


tude required. f 
N e EXAMPLE 


\ \ 


0 


\ 


3 ; : | N | ' | - 
x58. Or ru VARIATION: or run COMPASS. 
* 8 1 74 ; : E X A MP1; E Ep I. . EF _ 


In Latitude 40° N. when the Declination was 17 N. required the 
Sun's true Amplitude at Riſin g 
Under Declination 17", and right againſt. the Latitude 40 ſtand 


2226 the true Amplitude, and is to be counted from the Eaſt to- 
wards the North, becauſe it is at the Sun's Riſing, and the Decli- 


nation is North; that is, E. 225 260 N. | 1 
But when the Latitude is given in Degrees, and the Declination 
in Degrees and Minutes, find the Declin. at the Top as before, and 
the neareſt Degrees to the given Latitude in the Left Hand Co- 
lumn, againſt which, and under the given Declin. ſtands the true 
Amplitude; or, if the Minutes of the N 

a Degree, find the Amplitude for the giyen Degrees of Declination, 
and the Amplitude for one Degree above it, add theſe two Ampli- 
tudes together, half their Sum will be the true Amplitude, ſufficient- 
ly exact for Practice at Sea. Net B > 1 pry ts nh, | 
, K. IL. 18 
Suppoſe I would know the Sun's true Amplitude at his Setting in 
Latitude 57 his Declination being 11“ 33“ 8. | 
Find the Ampl. as before for the ) 11? te 20 20 


Lat. 575, and the Declinations 5 12 22 25 
©5 1 | 2 | 2: | 1 : 7 5 . gy ——— — 
T heir Sum 42 54 1 


* 
9 . 4 
- 


5 Half the Sum 21 27is 


te true Amplitude chat is; W. 21* 6 S. becauſe at Sun Setting, 


-and the Declination South. In like Manner, if the Declination be 
in Degrees, and the Latitude in Degrees and Minutes, as in 
E X/AME LE. 
Suppoſe it were required to find the Sun's true Amplitude at Set- 
ting in Latitude 49% 27/, when his Declination was 21* N. 
Now 27 Minutes being nearly half a Degree, therefore, 
For Lat. 4999 and Declination 21* 33 6 
For Lat. 50 J the Amplitudes are 3 33 52 
IM Sum 66 58 
| Half the Sum is 33 29, the true Amplitude 
required; that is, W. 33* 29' N. becauſe the Sun was ſetting, and 
the Neclination V. | Pg 
When the Latitude and Declination are both given in Degrees 
and Minutes, take the neareſt Degrees to both, unleſs they are near 
30 Minutes, as dbſerved before, and find the Amplitude as in Ex- 
ample I. | | $60 od Fo her 


? 


EXAMPLE 


. 


eclination be near 30, or half 


"+ A E IJ % © — [= an 2 we As (OY RE EROS. 


| 
* 
* 
- ww x 
: 
: 


oo uE VARIATION: or TAE ooura se * 


a Ne eee e 


i it were required to find the Sun's true Amplitude at Set. 
ting, in Latitude 49% 18',-his Declination being 58. 41 N. 


* ow. as the Latitude is neareſt to 49, and the eclination neareſt 
205 , therefore againſt Latitude 49* and under Declination 209, ſtands 

1* 25% N. the true Amplitude; that is, eee as} . the un 
nation being North, and at the 80 


To find the true dn. RE 


The true Azimuth is an Arch of the Horizon, ant beben 
the Meridian of the Place and the Azimuth Circle, paffing through 


the Centre of the Sun or Star at the Time of Obſervation; or it is 


the true Diſtance of the Sun or Star from the- true. North and South 
Points of the Compaſs. 
The Magnetic Xzimurh 3 is an "Kich 1 hs Horizon ona be» 


tween: the netic; Meridian and the Azimuth Circle, paſſing 
through, the Centre. of the Sun or Star when obſerved ; or it is the - 


2 Diſtance of the Sun or Star from the North: or South 
oints of the Compaſs, either in the Forenoon or in the Afternoon, 


when, they are 5, 10% 15% &. above the Horizon, and the les 


Manne is, the more exact you may perform the Ohſervation. 


e Magnetic Azimuth i is found Dy the Compaſs | in the following 


Manner: 
Set the Box 8 that the mw Cardinal 3 of the Card ſtand 
«poſit? to the four Lines in the Compaſs Box: | hold the Box in this 


Poſition,” and move the Index, till the Sights being directed to the ; 


Sun or Star's Centre, the Shadow of the String joining the Sights 
fall directiy along the Middle of, the Index; then the Degree, &c. 
in the Arch intercepted between ihe End of the Inden next the Sun, 
and North Point of the Card, will give the Magnetic Azimuth re- 


__ If the Sun does not ſhine ſtrong enough to give a wire | 


hadow, look through one of the Sights,. and move the Index 


one of the Strings cuts the Sun's Centre, and then the intercepted 


Arch, as before, ſhe us th te Sun's Azimuth, and the like of the 


rs. 


ns, and if the Card vibrates much take the middle Degree be- 
tween the Limits which the Vibration reaches. 
When the Azimuth is obſerved, the Altitude of the Od ec muſt 
be obſerved at the ſame Time. 
& Having the Latitude of the Place of Obſervation and the Sun 
or Star's Declination with the Altitude at the Time of Obſervation, 
the true Azimuth is found as follows: 

RorE. Add the Com lement of the Latitude, the Complement of 
the Altitude, and the gun or Star's Polar Diſtance into one Sum: 
From half that Sum ſubtract the Pelar Diſtance, and ow the half 
Sum and the Remainder, /- 3 = 4 

Then add together 8 

| The 


un's Setting. wore N 214 2 


When there is is a raugh Sea, the Obſervation is beſt made by two 28 


E = 


„ On wit VARIATION. en ns COMPASS; 


The Ari Comp. of the Log. Co-ſine e 
- The Arithmetic Comp. of the Log. Co-ſine the Altitudey 
n Tune Log. Sine 47 Half Sum, 

| An the Lag: Cine of the Remainder inte one 8 

Half che Zum el theſe four Logarithms, will give the Log, Co- 
ine of half che true Azimuth, which, being doubled, gives en. 
Aeimuth, reckaned from the > Northin Nonh Latitude, and from the 
South 1 in South Latitude. Or 

| thus 


8 8 of the Latinide 
18 Secant ot the Altitude, Japaagta 1 
+ © The Leg. Sine of the Half Sem, 
a0 The Log. Sine of the Remainder. 
Half the Sum of theſe four Sagar, will be the Log. Chili 
half the true: Azimuth, © 
N. B. The /Pdlar Diſtance of ap Chin Star; Weir Dihses 


3 the neareſt, or elevated Pole, and if the Latitude of the Plac 
and the Beule of the Sun or Star, be both North or b 


1 


South, then the Complement of the Declination is the Polar Dif- 


tance; but if the Latitude and Declination be one North and the 


. the Deelination added to go gives the Polar * 


EXAMPLE L 
, Jn Latirde 43 39/ N. the be pos, Ply 39 


28, h en ey 165 37 N ee Azi- 
mth? We | fn WORMAND 4 2 
| 90 o g 8 90 . F 7969 Anh 
Lande 43 30 Altitode 39 23 Decligation 26 37 N. 
5 N 50 f | 177 AO p | — — 
6 Co-Alt. 50 32 Polar . 0 23:1 


Se. 4 21 Ari. Cosne 0,14052 7 
o- Alt. 50 32 Ati. Co- ine 5711 e or d: 


Polar Diſtance 73 1 44% Se. o, ez: 
| Alt. 39 28 Sec. og11239 
Sum 17 5 : ET + 5 
— — — 2% A Rem. 11 45.108 : . re! 7 
8 15. S. e His 4; 

Polar Diſtance 73 23 Te . it 09,5600 
n nn 45_ * sine 3 $3*56" 97k ee 
Som 5 e 5 J | 


3 r Le 
7 Sum = = Co-fine 32 . cs" 9.178010 'konkd from t 
Weir 


\ . W e VN 899 N. ky RN 
Te 4 105 $2 from 45 North. 6 « 
AML E 


” 
_ 


N \ 
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e E X A MP I. E. I. 


10 e 429 16/ N. the Sun's Altitude was 1 to 65 189 
„ his declination deing then * 38 8. Required the true Azimuth, 


00 oo o oof... &. © 
Latitude | 2 76 Altitude 18 40 Deelination 7 38 8. 
Co- Alt. 71 20 Polar Diſtance, 9 £1 38 
AAC. 6 Ü 
ee 44 Ari. Co- 0, 130) une 2197 
Co-Altitude 5 20 Ari. Co- fi. 09347 Lat. 3 Sec. 05 730575 
. 97 38 8. 5 Alt. 18 40 Sec. '0,02348 
— | A Sum 108 21 Log. 4.2225 - 
dun 216. 42 e em. 10 r 9.26940 
5 — | | — a 
Sum 108 21 Log. fl. 997733 Sum "_— | 


| be 10 43 Log. fi. 9.26940 | 5 5 


— ——— — — 


7 Sum: 9.20096 Tre Au. 119 (6from te N. 


— — — —— — 


1 Sam- Co- f. + True Ai. 598 53 9.70048 


2 — — —-ę—:3 


The true Azimuth 119 46 from the North. 
's When'the I SR K above go®, ſubtra it 13 180°, and YL 
the Log: Sine of the Remainder. 

The Secar:t (rejecting the Index) of any Angle or Number of De- 
grees, is 8 0 Arithmetical e of the Co-ſine & 
that Angle. 

ueſtion I. Being at Sea, in Latitude 46 'N.. in the Alter- 

IE the Sun's Altitude was obſerved to be hy 6/, when his De- 

__ was 17* 10'S, What was the Sun's Azimuth at that 
ime ? 

_ Anſwer, 1377, 50 from the North. 8 

Queſtion II. What is the Sun's true Azimuth in Latitude 26* 3of 


N. in the Forenoon, when his Altitude is 24* 295 and his Declina- 


tion 22 40 North? 5 
8 4 from the North Point of the Compals. 


22* 58'S, | Required the Azimuth at that Lime? 
Anſwer, 72% 26 from the South, or 10 34 from the North. 


Queſtion IV. What Point of the Compaſs does the Star Aldeba- 


ran bear on, at the Cape of Good Hope, when its Altitude is 


22* 25)? 
Anſwer, 1 305 g from the noun. or 495 52 from the Nord. 
x F ft 


* 


fe 


«16 4 At the Iſland of St. Helena, the Sun's Altitude was 
erer to be 30% 22 in the Forenoon, his Declination being way 


Having 


thr 
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3 uing found he Sun's true Amplitude; or Azimuth, by the 
proving Methods, &c. . r Amplitude or Azimuth by Ob- 
ſervation, it is evident, that when they agree there is no Variation; 

; but when they diſagree, then, if the true and obſerved Amplitudes 
Se both of the fame Name, that is, both North or both South, their 

Difference is the Variation; bur if the true and obſerved Amplitudes 


4 de of different Names, that i is, one North and the other South, 


— 5 nos is the hogs os A zain, if the true and obſerved Azi- 
| the Eat, or both on the Weſt Side of che Meri. 
"thang their yg ef rence-is the Variation; but if the true and obſeryed 
Azimaths be one on the Eaſt and one on the Weſt Side of the Meri- 
Han, their Sum gives the Variation; and to know whether the 
Variation is Eaſterly or Weſterly, obſerve this general Rule, viz. 

— the Obſerver's Face be turned to the Sun, then, if the true 
| nt: or 3 be to the Right Hand of the Magnetic, 
| ba -— the Ven is Eafterly, but if nn. 


E 9 


in found to be E. 14 


8 L 
8 e eee 


| i 
207 bet by the Conga it is found to be 265 127 N. required 
the Variation ? | 
From the ; ter = 26% 12 N. 
Take the 5 . 14 20 N. 
ae Remains the Variation 11 . 5 
hs 665 1 


Which is Eafterly becauſe in this Cale the true + Amplitude is te 
ee e ee 


on. THE VARIATION ar TUE COMPASS. 163 


With the Chord of 60 deſcribe a Circle to repreſent the Horizon, 
through. which draw the North, South, Eaſt and Weſt Lines; takes 
the true Amplitude found by Calculation ——_— 260 12/ from the 
Line of Chords; and ſetting it from E. towards N. and likewiſthe 
the Magnetic Amplitude Tg 20, and ſet from E. towards N. as 
before, the Difference af theſe two Angles, '6r between the w' ue 
and Magnetic Amplitudes, viz. -11* $52 is the Variation. Not 
ſuppoſe yourſelf placed at the Centre of the Horizon, repreſented by 
the Compaſs, and looking towards the Ma — = eat 2 
Sun's Riling, it .is plain that the true Amf 
ton is towards the eſt Hand of the les is 
Variation is 11* 52/7 W. and muſt be Allowed 10 the left RE 
all Courſes ſteered, before they can be wm Into 12 Ate "I 
E X A. M PÞ 6 K* u. . 


N taking by the Compaſs. 
gu 15 Sun's true Amplitude at Setting be W. 26'S. ad 
his 2 Amplitude 7 13 N En i Variation, 


luce they are both of the ſame Name?” 
From the greater = „ 
Lale the | | — 13 A fn 2 
| Remains the Variation 7" 11 . DO OR 


Wisch i is Weſterly becauſs the true dente i to * 
11 * chis Cake, | has RA # 


Exaners III. 
Suppoſe tht true Azi- 


muth . 84goVW. 
The Mag. Az. 101 15 W. 


— — 


* Variation 156 35 E. 


— — — 


„ Let N. E. S. and W. 22 
an Azimuth Circle, pa fling through 
, ſerver W . Ea . al foe 


| : 164. Or THE | VARIATION « or THE n 


Line G 15 unden he gre eater Altitude, and arrives at B. be 
. n 
_ titude, w as in the Lines G © © t 

Length will artive at Meridian G28, N e Fi . 1 4 1 
wilt repreſent | -the, Magnetic Azimuth; the pick erence between 


SY ee eee W * Calculation i is the Variation. 


be bears upon; and in the Afternoon 


5 4 : 
* bann e Nos N 


Get 248 \\Exanprs,. IV. | , my Exaurrt V. | 15 


Suppoſe the Sun's: true Amplir, ſe. the Sun's true Azimuth ' 

'tude at Riſing i is E. 132 ah N, and in N is N. 86“ 40 Eaſt- 
bis Magnetic Amplitude E. 12 32' erly, but mY the Compaſs it is N. 
Required the > Variation, and 73, Faſterly, required the Va. 

which Way? wo Seas. and which Way ? ?: 
Since the true Amplicde and Since the true and Obſerved Azi- 
Obſerved haye different \  _muths are both on the ſame Side of 

To the true Amplitude E.1 3*%24/N. the Meridian, 

Add the Magnetic Am. E. 13 33. 8. From the rearer N. 86 zo, 
va Take the Tefler © N. 973 4 K. 

"The Sum is the ariation 25 56W. ©, WN.54 
— — Remainder Variation | "UN 16 E. 


e 3s Weben 5 tbe Which is Eaſterly, becauſe the © 
true Am ne Ri of the true ANI 36 905 Right of th 


Obſery 1 ö h "nes | 

Xo Vi. 121 | 3 vn. 
1; Suppoſe. the Sun's true Azimuth i i Wir e the Sun's true Azimuth 
Fore 32 28˙ Eaſterl „ and his Mag- 45 E. and the «Magne- | 


netic Azimuth 85 go Welt, — N S. 59 48“ Weſt, m- 
wor the . and which e the Variation, and which 
Way? a 

Since 4p on the different | | Sace they a are on different Sides 


Sides of idian, 
To the true Azimuth N, 32 28 E. To the true 3 S. 17 45 E. 


Ada che Mag. —_— 8.50W Add the obſerved Az. 8. 3 W. 
Sende Variation = 18 E. Son i the Vaan. 2 23.133 6 EE 


— 
+ 
Do. D 


i +#&* : Hh — 4 
1 * f VE. 2 


5 | Which 4s Faſtcrly, 8 the” pe is Eaſt; bodo . 


. 8 of the Azimuth is tg the Right of the 
| . os Br: 


— 
* 


| Te Uſe- a the Variation is to e the Courſe ſteered by the 
OCompaſs; when the Variation is Eaſt, it muſt be allowed to the 
Right Hand every Courſe ſteered quite round'the Compaſs ; 

but when the Variation is Weſt, to the Left Hand. 1 
Nor. The Variation may be eaſily found by taking the Sun's 
Altitude in the Morning, ny ng what Point of the Compaſs 
en the Altitude is the ſame, 


ths Middle Point will be the trug Meridian, the Difference Nic 


* 
4 - 
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Ai aa the North or South Pots of dig Computy lahetVanids 
dof; If the Altitudes are taken at 5, 6, or 7 o'Clock in the Morn- 
ing, you will have the fame Altitude at's, 6, or 7 Clock in the - 

Evening, being equally diſtant from Noon. ; e whe 

r he V ariation of the Compaſs was firſt obſerved at London, 'in 

the Year 1580, to be 1115“ Eaſterly; and in the Year 1622, it 

was 6 © E. ſtill decreaſing, and the Needle approaching the true 

Meridian, until it coincided with it in the Year 1662, ſince that 

Time the Variation ſtill continues at London to increaſe- Weſterly, 

at the Rate of about 11 or 12 Minutes e Yezr; and is at this 

Time about 23? 30“ Weſterly, and in the Engliſh Channel about 

25 30“ Weſterly ; but how far it will go that Way, Time 

Obſervations wil probably be the only Means to diſcover.” | ©. 

The Variation at Paris in the Year 1640, was 3 E, but in the 

Year 1681 it was 2 21 W. and is now about 22 20 Welterly, 

fill continuing to o Weſterly.” | , . . n Ii 4 eon dee 

"In ſhort, from Obſervations made in different Parts of the World, 

it appears, that in different Places the Variation differs, both as to 

its Quantity and Denomination, it being Eaſt in one Place, and 

Wel in another; the true Cauſe Md Theory of which has not yet 

been diſcovered, and therefore in long Voyages it is abſolutely ne- 

cellary that the Mariner ſhould find the Variation of the Compaſs by 


* 


Obſervation as often as poflible. | | 
One Magnus, a Shepherd, firſt diſcovered the wonderful Power 
of the Loadſtone, that gives Polarity to the Needle, by its ſticking 
to the Iron of his Sandals; whence the Name of Magnet was given 
to the Stone or Magnetic Needle. Gio, of Naples, about 300 
"Years ago, firſt diſcovered that a Piece of Iron rubbed on it, and 
then ſuſpended, had the Property of pointing to the North and South, 
and thence applied to Navigation. An Author of ſome Degree of 
Popularity, Wwho has drawn a Variation Chart, ſays, he has found 
out the Theory of the Variation of the Magnetic Needle, without 
favouring the World with the Principles; if his Genius has been 
able to penetrate” into. the Bowels of the Earth, to diſcover this 
wonderful Phenomenon, it is more than Sir Iſaac Newton's, or Dr. 
Halley's could do; however, his Veracity may well be doubted, 
as Mr, Wales, who accompanied Capt, 47 round the World, 


told me, that his Theory did not reach thoſe Iſlands which they diſ- 
covered. Fo | 128 * NT I Ire] W ö 
Hav to touch the Compaſs Needles, 


Having two ſtrong Magnetical Bars, lay the Compaſs: Needle as 
nearly North and South as you can, with the intended Northwand 
'Northwards, join the two Magnets in a Line, conſiderably above 
the Needle, the North End of each being Northward, and bring 
them down upon the Needle, ſo that the Place of Junction may be 
over its Centre, then draw them aſunder along each half of the 
Needle, and continue their Motion till they are eight lnches clear of 
ide Needle's End; by a circular Motion bring them * the 
by. 5 b entre 


* 


268 rnE METHOD OP. 


Centre and. eee repeat this Operation fix or ſeven 
Times, taking Care not to put the Magnets out of their e | 
and the Needle will * 5 r ee 


4 * L : Ss. 
. BC 975 


T5 wh ON + FE bs — Ie 6 44 1 


_—_ 


hes, Ah 


4 * * 4 Ss * : * 4 
þ : } * £ 
% 777 iT > 3 & SH. 1 * e 72 * F: % Py 44-45 4 ; Z 
©, * 1 * * 0 „ &# 2 3 4 : 1 1 - 


a ww + 


| eping mal, is meant A 1 Fl Account of the 
D Ship's Way that the iner may be able at any Time to 
- aſcertain the Latitude and , Longitude the Ship is in; it there. 
fore ſhould be the great Concern-of every Perſon who takes upon 
dun the = Ships, to remote Parts, to be expert therein, 
as the ata "ny ortunes of fa, many Men are committed to his 


-..W * p is bound from one Place to another, which tes ſo 
far from ber, that the is obliged to go out of Sight of Land for any 
conſiderable. T 25 as from Eng land i J Jamaica; at the Time of her 
leaving Sight of Land, ſhe is s to take her Departure, and that 
Part of tha Land ſhe then, leay Fils ſaid to be he Place ſhe takes 
ber Departure from; $99,069 Heh nd's End, Tizard, &c. and at 
the Time of taking ſuch; Departure, the Captain or Mate generally 
takes the Bearing and Diſtance of that Land (according to Bay 
Tuan ent) and hots it down, on the Log-board, or in the L 
againſt the Time it was taken, thus, Land's End N. N. F. B 7 
; or Lizard N. 17 W. Dit? 5 $4, 

in the fame Manner may the Departure | Any. 1 „ be taken, 
as may be ſeen in the firſt Bey 8 — of the following Journal, here 
the Log - book is marked in Columns for Hours, Poe, Fathoms, 
Courſes, Winds, Leeway, Tranſactions; and under it the Columns 
for 2 Diſtances, orthings, or Southings, Eaſti uy or Weſt. 
* the Latitude b 2 Reckoning, Latitude b e 
tidian Diſtance, Difference of Longitude, 4 57 in, and in 

tze laſt, Bearing and Diſtance of the Land. 

Notice muſt be taken, that i the Clu for Courſe, you are 
2 to ſet down the Courſe you have made by your Reckoning 
for that 24 Hours; that is, from the Noon of the Day before to the 

Noon of the Da you work oy the Sea Account being always dere 
from Noon to Noon. 

In the Columns for Diſtance youare-to ſet down the Diſtance made 
by your Reckoning for that 24 Hours. 

In the Columns of Northing and Southi eee 
the Difference of Latitude wars Jr in that 24 marking the Column 
with North, if te Werren of Latirde be _ ms; = 


| 4A South, FO #; 
n * f , 
. „* * > * 
»% k . 
* 


the Wind or Surge of the Sea, when ſhe is cloſe ha 


taken in, allow two Points for Lee way: 1 | 
' qthly. When it blows ſo hard that both Top-ſails are taken in, 
and the Sea runs high, allow then three Points for Leeway.. . 
_ - - $thly, The Fore-fail being furled, and the Ship tries under a 
Main- ſail and Mizen, allow four Points for Leeway; for. the then 
makes her Way about four Points before the Beam, as the Sea 
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In the Column of Eaſting or Weſting, you are to ſet down the 
Departure made that 24 Hours, marking the Column with Eaſt, if 
the Departure be Eaſt, and with Weſt, if Weſterly. 


In the Column marked Latitude by D. R: you are to ſet down the 


Latitude you reckon yourſelf in on that Day; and in the Column 
marked Lat. by Ob. you are to ſet down the Latente found by Ob- 
ſervation; alſo the Difference of Longitude made in the 24 Hours 
in the Column marked Diff. Long. the Longitude in, in the Co- 
lumn marked Long. in; and in the laſt, the Bearing and Diſtance 
from the Land. 5 . 
The Variation, if any, muſt be allowed upon all Courſes ſteered, 


and upon all Bearings that are taken by the Compaſs; that is, if it 
de Eaſterly Variation, it muſt be allowed to the Right Hand, if 


Weſterly, to the Left of the Courſe or Bearing. Suppoling yourſelf 
placed in the Centre of the Compaſs, and looking directly forward is 
the Point you are to allow the Variation upon, © © 


E X AM IL E 


0 pot I ſteer 8. W. and there is one Point Weſterly Variation, 
then my true Courſe is 8. W. by S. or ſuppoſe I ſet a Point of Land, 
and find it to bear by the Compaſs E. S8. E, and I know there is 


| 3 . Point Eaſterly Variation, then the true Bearing is S. E. by 
A « 2 7 i _ 


| Leeway muſt be allowed upon all Courſes ſteered, which is the. 


Difference between the Point which the Ship endeavaurs to ſail upon. 


and the Point ſhe really fails upon, and is cauſed by the, Forge L 


ed or plying 
Windward, which makes her fall off and glide ſide-ways from the 


Point of the Compaſs ſhe capes at, and muſt be allowed to be on 


the Right Hand of the Courſe ſteered when the Larboard Tacks are - 
on Board, and to the Left Hand when the Starboard Tacks. are on 
Board. The Allowances that are generally made are as follow: 


1ft. When a Ship is cloſe hauled, if all her Sails be ſet, the Wa- 


"ter ſmooth, and a moderate Gale of Wind, ſhe is then ſuppoſed to 
make little or no Leeway. - | , r wds 
Ac. The Ship being upon a Wind, and the ſmall Sails in, allow 


one Point for Leeway. 


34ly. The Wind blowing hard, ſo as to cauſe cne Top-ſail to be 
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- 6thly. When the Ship tries under the Maia fail. only, the then 


makes her Way about three Points before the Beam, that is, allow r, 
near five Points L 5.4 45: 6th 
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3% 7thly.. If-the Ship tr ies under the Mizen on] y, her Way is about 
two P oints before the Beam; that is, allow {ix Points for her Lee- 


Wa . 4 1 * of 14 a 141 5 | 
* Val. When ſhe lies a Hull, that is, with all her Sails furled, 
her Way is one Point before the Beam, and then ſeven Points is her 
Leeway. : 1 


gui, When, a Ship is {ying-to. under 2 Main-fail, Mizen, &c, 


en obſerve how the comes up and falls off, and take the Middle 


between the two Points, and from that allow the Leeway and Va- 
Tilation. e en 0 9 1 ; 
Nor. In all Cafes, Reſpect muſt be had to the Smoothneſs of 
the Water, or to the Sea's running high, the Mould and Trim of 
the Ship, and then the Allowances. may be aſcertained with the greater 
Certainty, by ſetting the Ship's Wake by a Compaſs placed on each 
Rai Ship's S which is uſually ſet there for that Pur- 


For it is well known, that ſome Ships, with the ſame Quantity | 
of Sail, and with the ſame Gale, will make more or leſs Leeway 
than others; and alſo the ſame Ship when ſhe is out of her Trim, or 
differently loaded, will make different Leeways ; for it is obſervable, 
"that the more Water a Ship draws, the leſs 3 ſhe makes; be- 
cauſe ſhe then meets with a greater Reſiſtance in ſplitting the Water 
with her Side, than otherwiſe ſhe would 7 * 
I The Leeway may be eaſily found by the Azimuth Compaſs, by 
turning the Inſtrument about until you ſee the Wake of the Ship 
either over the Sights, or parallel to them; then the Point of the 
Card, which is cut by the vertical Line in the Box, which is neareſt 
to you, is the true Courſe ; the Difference between that and the 
- Coutfe' given by the Compaſs in the Bittacle, is the Leeway re- 
| quires, - which ought to be accordingly _— upon the Log- 


| | | 
© There is another Way of finding the or by fixing a Com- 
paſs cut in Lead (or in . Metal) on the 25 or — other 
convenient Part of the Ship's Stern, with the Meridian parallel to the 
Ship's Side, and in the Centre a Pin is fixed, to which is faſtened a 
ſmall Line of a good Length, with a Piece ef Wood at the End of 


it, that it may bg dragged after. the Ship. The Point or Degree 


 __- © of the reſpective Watch; at lea 


gut by this Line will thew the Leeway ; if it cuts the Meridian the 
Ship makes no Leeway; but if it does not, the Difference between 
the Meridian and where it cuts is the-Leeway. - He AER 
By ſome of the above Methods, the Leeway (if there be any) 
ht to be carefully obſerved as often as may be judged neceſſary; 
2 theſe Obſervations ſhould be punctually ſet down by the Officer 
| & if no Sea be made, he 
© ought to ſet down the Leeway according to his 1 once or 
twice in the Watch, and by this Means the Courſe made good may 
be ſound to a much greater Certainty and Exactneſs than by the 
common Method of allowing for Leeway, when the Day's Account 
fFomes to be worked, (which is generally once in 24 Hourg;). For 
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needs no Example. 

The Courſes hn on the Log-board ate the Courles ſteered by 
the Compaſs. In order te obtain the true Courſe, it is neceſſary to 
allow both for the Variation of the Compaſs, and for the bs 


2 each Courſe on the Log- board, as has been ſhe wn, before 
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* put into the Traverſe Table. 
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ing 4 Ship's Way 1 at Sea, yet byy Reaſon # the ſeyeral Acci- 
dents that may attend. Ship in one Day's Ben, ſuch, as _—_ 
Seas, difterent Rates of failing between the Times of — 
Log, „ * of Care at the Hels in letting the Ship yaw or Fon 
Lelzeng | Currents, ſudden' 89 Is, when no N can be kept, 
&c. the Latitude by Account and Latitude by Obſervation may very 
often differ, then it is by = 0h that proper Corrections be made in 


the Difference of Longitude." | 
When . can, fuch as for for | 


Leeway, Variation, Currents, &c, and {till find" th: that 
by A une will not ee 9 anne, by Obleviion, the 


you muſt correct as folloẽw-W-oʒõ 


Firſt, Conſider A e you have made prbgus * — 


Currents, Heave of the Sea, if the Courſe at the Helm has been 
carefully attended to; if the Log- line and Half. minute Glaſs be 


juſt, and the Log properly hove, or any ſudden __ 'or mo 
e you conjecture 


Allowances made for the Leeway, &c. which of th 


our Error” is in; make what Allowances you think meet to your 


Piferencs of Latitdde and Departure by Dead Reckoning, and ſee | 


if that will reform your Latitude by Account, ſo as to make it agree 
with your Latitulle by Obſervation; if it does, you have 
right j (for you muſt always keep to the Latitude by Obſervation, it 
being the only. u Thing/to depended' on 3) but if it will not ag 
with the obſerved Latitude, it is to be ſuppoſed that there are 
takes in your Conjecture, or ſome 1 auſe which produces the 


Error in the Reckoning, and ſtands in need of being corrected. In 


this Caſe, you are firſt to examine your Log- line and Half- minute 
Glaſs, and if there be an Error in they ile RA Se fol- 
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| ference, of 1 itude 66.2, and Departure 24.7, together with Yeſter- 
_ day's Latitude, I find the Difference of Longitude either n. 
Latitude or Mercator's Sailing. 
In Example 57. 3, and 41.4, multiplied ſeverally by 1, 
2 the meaſured Length of a Knot, and divide the two N Produ 
| by 135, five Times the meaſured Time of the Glaſs, will give the 
ifference of Latitude 66.2, and Departure 24.7, which is the ſame 
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"If the | Comrſe by Dei Reckoning be more than 5 Points, ar 568, . | 
Run. With the Diff. of Lat. and Departure by Account find the 
Diſtance; then with this Diſt. and Diff, of Lat. by Obſervation find 
the Diff. of Long. 8 : ; Fo Fs ns X 8 | 
WWW 
"Yeſterday at Noon we were in Lat. 387 52. N. to- day at Noon we 
are in Lat. 40 18' N, and by Account have made 68 Miles of North- 
ing, and 112 Miles of Weſting; required the true Dif. of Longitude ? 


Wich the Diff. of Lat. 68, and Depar. 112, I find the Dil, 132 
Miles, and to Diſtance 132, and Diff. of I. at. by Obſervation 65 


the Courſe is 49 30/ nearly; with this Courſe, and the Meridional 


Diff. of Lat. between the two Obſervations. 117, the Diff. of Long. 
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Ihe Reaſon of the above Rules is plain, if we conſider, that when 
a Ship fails near the Meridian it will require a ſenſible Error in the 


_ Courſe to make any conſiderable Error in the Difference of Latitude; 


which can hardly happen if proper Care is taken at the Helm; and 
therefore it is moſt likely that the Error is in the Diſtance run; but 
when the Courſe is near the Middle of the Quadrant; or between 3. 
and 5 Points from the Meridian, it is then probable the Error may 


be in both the Courſe and Diftance ; and when the Courſe is more 


than five Points from the Meridian, it is then moſt likely the Error 
is in the Courſe, as it will require a great Error in the Diſtance to 
make any conſiderable one in the Difference of Latitue. 


NoTE. As the true Place of a Ship depends upon her Lat. and 


» * — 


Long. being truly aſcertained, I have ſet theſe down only, the re 


being of leſs Conſequence to the Mariner. 
91001 08. 8 We oe ARNE ß 
By Help of the three preceding Rules, the Long. may always be 
eorrected for a ſingle Day; but if an Obſervation has been wanted for 
one or more Days, then mark the Lat. and Long. at. laſt Obſerva»  - 
tion, or if this be your firſt Obſervation ſince leaving the Land, 

mark the Lat. and Long. of the Land you left; this is the only Lat. 


and Long. you can call certain; all the following Part of the Reckx- 
oniag muſt undergo a Correction, which is made as follows: 


Take the Northings, Southings, Eaſtings, and Weſtings, that 
you have made ſince your laſt Obſervation; or if it be your { Ob. 
ſervation, then for every Day from your leaving the Land, minding 
not to leave out the Diff, of Lat. and Dep. of the Day you Nen 
on, and bring them into a Traverſe Table, by which you will have 
the whole Diff. of Lat. and Dep. by Account ſince the laſt Obſer- 
vation; and with that ſame Diff. of Lat. and Dep. find the Courſe 
b Dead Reckoning, then obſerve which of the foregoing Caſes that 

ourſe falls under, and * by the Rule ſor that Caſe. But 


— 


FA 
* , 


, when an Obſervation has been wanting for ſeveral Days, then mank 
the Latitude and Longitude you were in at your laſt Obſervation, of 

leaving the Land as before, and then you may correct with a greater 
Degree of Certainty ; eſpecially in High Latitudes, by the lowing 


1 


; he 25 C. A 8 E EG | 
Reckoning from the haſt certain Latitude and Longitude, 
When the Courſe givenby the Meridional Diff. of Lat. and Diff. 
of Long. by Accaunt, taken as Diff. of Lat. and Dep. is leſs than 
3 Points, or 39 Degrees, +, ED RD 
- RuzE: To the Mer: Diff. of Lat. and Diff. of Long. by Account 
(taken as Diff. of Lat. and Dep. as ſhewn in che Mercator's Sail- 
ing) find a Courſe, with this Courſe and the Merid. Diff. of ole 
Obſeryation, find a carreſponding Dep. which will be the cor 
JJ rr a 
Having failed three Days ago from Lat. 40 57 N. and got no Ob- 
nen cb Day at Noon, and find 125 2 4 23 N. and 
by Dead Reckoning I am in 45 12 N. having differed my Long: 
173 Miles, required my true Difference of Longitude ? wt 
r n 
Lat. 49 % N. 3470 Lat. failed from 49 57 34˙⁰0 
Lat. by Account 45 12 N. 3047 Lat. by Obſer. 45 23 3063 
Mlerid. Diff. of Lat. by Acc. 423 Mer. Dif. of Lat. by Obf. 407 
To Merid. Diff of. Lat. by Ace. $43, and Di. of Long, by Acc. 
173, the Courſe is 22 15%. Then 22 the Courſe 225 15, and 
Meridional Diff. of Lat. between the Obſervations 407, I find the 
Diff. of Long. is 167 Miles. THE 4 


ee ui. . 


ee 
When the given by the Meridional Diff. of Lat. and Diff. 
of Long. by Account (taken as before) is greater than 3 Points, 
and leis than 5 Points, . a | 
- RvLe. To the Merid, Diff. of Lat. and Diff. of Long. by Ac- MW * 
= count, taken as Difference of Latitude and Departure, find a Diſ- 
* 1 with this Diſtance, and Meridian Difference of Latitude by 
Obſervation, find a correſponding Departure; Half the Sum of this l 


5 Departure, and the Difference of Longitude by Accpunt, is the 
 _ corre Difference of Longitude. IG Boa, 42 3 

7 |  .._ » EXAMPLE 

| er OI BR 7 * 17 ä 


—— — — — 
* — . — 


kur DEAD RECKONING! Ing. 


E X A M F L . 


ick Days ago we were in Lat. 4523 N. ger haye PN 
Time failed between South and Weſt, have by rod Reckoning al- 
tered our Lat. 17 5 and our Long, 147 les 3. but by an Ob- 
ſervation this Day, we 7 are in Lat. 43. + 5 PET the att 


D rence of L 1 | ; 
* 10 ei 2 8 X. 21 


Hate from 455 27 N. 3063 Lat, Gd fm 4523 - 3063 
by Ace. 437490 N. 2938 Lat by Ob. e -2940 
— 
Mer, Dif. of Lat. by Accs. 332 Mer. Dis by Oi, > 40/288 
* 
"With the Meridian Difference of fotos by Ace. 2 ws 
Difference of Longitude by Acg, as I find. the Diſtance 198, and 
Courſe 48*. Then to Diſtance 1255 and Meridian DiFctence of 
Latitude by Obſervation 153, the p- is 225 now 12 by 
147 is 272, * half * Sum, viz. 136, is che correct 


1 RA DJ] 19 122% 
- When the Courſe given by the Meridian Pifſereice '6 of Lata 
and Difference'of Longitude by Acevant (taken as before) is more 


than 5 Points or 56 Degrees: 
Rurg. To the Meridian Difference of Dede and Diff rence ” 


Longitude by Account, taken as Difference of Latitude and e 


find a Diſtance. R 


"Toth ſtance and Meridian Difference of Latitude by Obferva- 
tion, find a correſponding Departure, this Departure wr be the FEM 
rect Difference of Longitude, | 


5 . 8 A. M P . E e 


| Tate an ago was i in 43˙ N. e e e 
made by 8 50 Miles « Southing, and 250 Miles Difference 
of Longitude Weſt, but find by Obſervation that [ am 10 way 30 N. 
what is my true Difference of Longitude? ? 


M. Parts. 1 AI. Poren | 
2 34* 2910 


Lat. led front: 47 3 N. 2910 Lat. fail 
Lat. by Account 42: 44 N. rer nt . 4 . «bas 


Mer Diff of Lat, by a. = Mer, Dit of Lat, Oer 88 Wl 


BY, 7 to n Difference as; Latitude by Acta Gy, 3 
Diff. of Longitude by Account 256 (taken as Difference of Latitude 


5 


and Departure) the Diſtance is 265, and Courſe 75 Degrees. BL 


And to Diſtance 265, and Difference of Latitude 88 (the Merid, 
Difference of Latitude by Obſervation) the Dep. is 250, which is 


the correct Diff. of Long. 

Here we have given at ſome Length the different Methods of cor- 
recting the Dead Reckoning by an Obſervation, which are readily 
done by the Table of Difference of Latitude and e 2 

Z 2 „ 


— 


1% RULES, xox, CORRECTING,-&e. 


FOR. 0% as F | ; 
The Ship's Way is generally greater than the Diſtanee given by 
the Log, and it is always ſafeſt to have the Reckoning a-head of the 

Ship, that the Mariner may be looking out for Land, and not make 
JJ 2752 9s Oo ee hen 
When a great Sea ſets after the Ship, it is common to allow one 

5 Mile over for every ten given by the Log, for the Heave of the Sea; 
but if the Sea be againſt or athwart her, her Diſtance muft be leſs 


_ * than that given by the Log 


he Error in the Ship's Reckoning is frequently attributed to 
unknown Currents; for by various Cauſes yet undetermined, there 
are-many countes Motions of the Water in the open Seas, as well 
ss thoſe obſerved-near the Shores, where the Motions may be toler- 
aby well accounted for. Some of the obſerved. Currents in the 
great Seas may perhaps be owing to the Tides following the Moon, 
Fuad to dhe Mbratory Motion the Waters may have thereby, and the 
unſettlecd Setting and Drift of theſe” Currents may poſſibly de- 
pend on the Change in the Moon's Declination. However, it 
is well known from Obſervations, that the Trade Winds oecaſion 
a conſiderable Current within their Limits, particularly within the 
Torrid Zone, where the Motion is perpetually towards the Weſt, at 
the Rate of 8 or 10 Miles a Day, but at the Extremities of the 
Trade Winds, or near the Latitudes of 30% N. or 8. it is likely 
that the Currents are compounded. of the ſaid Weſtern Motion, and 
of one towards the Equator; therefore, all Ships ſailing within theſe 


» 


j Limits ſhould allow a Courſe each Day tor this Current. 
Nor. When the Difference of Latitude by Account js leſs than 
ſttzße Difference of Latitude by Obſervation, the Ship is a-head of the 
Reckoning, but if lefs, the Reckoning is a-head of the Ship: 
WMhen the Mariner is dubious of his Account of Longitude, he ge- 

> __. nerally runs into the Latitude of the intended Port, and then fails E. 
Sh or W. if there be Sea Room, acce ing as it is fituated, and keeps a 
| good Lack aten Ae nf op rung © 5 ft: 
The Method I have choſen to introduce the young Mariner into 
the moſt capital Part of Navigation is, by ſhewing him fitſt how to 
work a few ſeparate Day's Works independant of each other, and then 
proceed to a continued Journal from London to Madeira, and back 
again to England, in which will be inſerted maſk of the Occurrences 

-_ . - that commonly happen at Sea, or in Harbour. | = 
IlIl̃ have ſeen many young Navigators who have been taught the Prin- 
- Ciples of Navigation on Shore, very dencient in keeping a Journal 

at Sea; and, therefore, muſt requeſt the Teacher not to omit putting 
the Pupils over the following Journal, which will render them ready 
. at Working a Day's Work at.Sea, and confirm in their, Memory 
- ole Rules they have beenover, tt 


ty 1 


5 
14 
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EXAMPLE | 


a | 


Rursee KEEPING: x JOURNAL: 18 


EX AMPLE, L e 


Yeſterday at Noon we were in the Latitude of 4628 N, Longitude 229 15 W. 
and hor ep — l ee as i e Log board, 2 Tide having” 28 
all the Lime ſer 25 Miles — Brod Mes ne en * 
and the direct — 2 Diſtance Fo 


- TY vx Loc-Board. mers, 


HE, F Cure 3: Winds. 


[ 
E 


— 


C 
a oc om 
og, 7 


JE ws - - 

' a 

473 > 4 + £6 Ss 5p 44 5 

—— : —— 2 — — — k 
8 a ; 


22 


3 


* 28˙N. 0 8 


142 , 
WIR \£ wn wy 


v3 © 9» © ww a+ 20-0 — O- > -v- Vs 
ws * 2 a 4 £ 45 Ba 


I | r 
4 5| 5/E- by S.[ Ne; fi Lat. — 4 11S. |, | 
9 23 rel. Lat, — 17 N. M. Pail | 
q 4 4 2 m Lat. —91 45 Mer. un | | 
6 Ib W's e p 7 
n 7 Mid. ths 46 5 N 
5 8. 8. E. 3 i be M. Lat. 44 08 1 1 N ay 4 2 ; | a 
7 2 [= Di of Fong oil SW ts | 
97 4 W 1 
11 57 ; WES e 2 e 30 . r 
12 7}. 6 199, e t Couri 57 | 
| | . : Yr Diſtance — 131 ile! - Fa. 


The Courſes and Winds on the Log-board 3 hl it appears that the Ship 
oes large, and has no Lee- way; therefore the ſeveral Courſes from the Log» 
ard are entered in the, Traverſe Table without Alteration. £3 
Next the Fathoms and Knots belong! — each "Courſe are ſummed up and the 
Reſults are put in the Column of ances in the Traverſe Table; . to theſe 
Cong "and. Diſtances, the whole Difference. of Latitude and Departure are a 


mn en bring the Latitude: left, and the Latitude come to; find the Complement J 

ddle Latitude, and with that, and the Departure, find the Courſe, 

2 by Middle Latitude Sailing. 5 
Or — A the Courſe, and Meridional Difference of Latitude, find. the | 7 ogg : 
Nat Long itude, by Mercator's Sailing. * 

Nor z. When "the odd Fathoms are above five, we allow one Kage, but, if under | 


8 n s 1 Hint 


. x d 


I 
+> 


iy XA 125 E ; 


„ RULES +ox KEEPING: ry JOURNAL | 
AGO? E x A N 7 „ 4 


148 1 
0-8 3 wks 


"oh Y 
till this Nay Noon, as board, in à Current ſetting South 
570m an Houe, * wee « Pons Weſt ; Required the Ship's 


W. 5 60 x; Dep. Lat.— 25 55 K Mer. Parts 1583 
e by. 40; hol — 
E SC Lata s. Mer. Parts 176: 


222 


WD 


5 3 {Pum Lat. — 53 45 MI. Dif. Lat. 185 
1 8b. 704 e, SOT 
8 T. 1-00 Aid, Lat.—26 „ l RE 
N 5 g Scat * | e e Kee | | 
5 7 F to. M. Lat. OED. | | 
1 preg cool f 
1 
10 | 6 Os 3 5 . left — 10 it 
2 3 ; 4 2 e 5 14 8.— 1 O E. ot 10 ov ZE. + | 
q | - 3 — a 8 Nr l Sas af 
| N [ores Lon.—11 17 E. 2 5 
* PA 333 r 0 v5 48 , — 2 [ N — ' i: ' 
* bo HY ns 0 OPS 8 85 \ Naodrfe is 8. 18 30, E. RN | 
| 7 | 1 4405 8 Diſtance Gb Fora WE NLO Ole 1171 
—— 2 — — 


The Courſes and Winds on 8 1 8 being dnia g deere n 
Ship is cloſe hauled on n 128 „and bl int Lee. -way being allo 
reduces the Courſes, and takin — Courſe for the Current S. theſe ſeveral 
Courſes being *corteRted' by the Variation 1 4 Point Welt, give thoſe in the 

Traverſe * to which the whole Difference of Latitude and Departure is 
to be found as ahove. 

And bence the 1 Latitude and Longitude may be found, either by Middle 

Latitude or excator's Sang ; for as as as bs, near the W the 

Difference will be almoſt infenfible,  « 4.3 


Norz. In tha two following FIR, the Courſes are NE Da 7 e 
. ſet down in the en, 1 and the odd Minutes are re- 


5 : EXAM: 


—ä— —— ¶ — 


cfterday Noon in adde 260 308. ie eee 


= — rhe N D Lance : YO ” 
| | Ditt. N.. j-E LW. |. 
— — — — — 
W. W.] 30 28,77 8.7 
| | 32 |: | 396] 993] | 
: 4 | 30 29,9 2,9 j | 
| B.by E. 4 E. 39 4 os 344] | 
2 . 0 * »+. 3 
$1 Diff. Lat.] 165, 0 64,0 8,7 
514 ; $1 8.7— 
. 1. . 4 EE) | . ” * h 3 3 $$ — 
| 5 ; 93 N D * IA 45'S. „ 


r +4 £a 


RULES 164 KEEPING . jOoURN ATH. 6, 


i CR 


g the Sun was obſerved to ſet go? 18 from the Nort 
we have ſailed this Nay Noon, as.per Log- 


Yeſterday at Noon we were in Latitude 33* 40 N. 8 16* 200 Weſt; 


nt of the Conipaſsz _ 
board, in a Current ſetting W. 


8. W. 11 Mile per Hour: Required the Ship's Place, and her Courſe and 
' _ Diſtance tothe Weſt End of the Iſland of Madeira? 0 ah hg 
. _-_—_t -——TRAVERSB— TABLES 
HIN F Courſes. Winds. L. Way J Courfes. Hit.] N. 8. E. | 
Til 6 21S. by W. W. o S. o E. 4% | 40 0 
2 6 © N ont” 70 1 669 
| ; 3 . 44. +58 : F 41,7 4 
1 mike. {=== 
i RR 7 | Diff. Lat. {17132 | 0,7 
FE 
? 2 | | . 1 4 FFI 
| 4 i e Dep. 81,31 
5 a $i Tore i Copries can be corredtediof, 
I 4 R | put into the Traverſe Table, the Vatia- ' 
Ii I | tion of the Compaſs muſt be found from} 
11 * | the Sun's true Amplitude, Fo 1 
21 8 5 1 e nap (de N. 2 
2 | J YAvCe  Rad.::Sim. 22% 300: 
AN WN. W. „ 2 2. Tm 
| 571 3 IJ Se that the true eee 3 W. 
| 9 4 Mag. Amplitude go 18 W, 
| 1 | WM. — 
| $1 6| 0 . _ . Variation  =| | 12 20W, 
[91 01 2 The Courſes on the Lag-board being} 
10 6 1] | % ſcorrected by this Variation and the Lee- 
11] 6] 3]- | way, wilt give the Courſes fitted for the 
121 6'1 e "Traverſe Table. „ 
Dep. Lat. — 33 40 N., Madeira's Lat.— 3e 300 N. M. Parts 2064 
Diff. Lat. — 2 51 8. Pref, Lat. — 30 19 N. 1945 
| — — — BET | 2 — — — — — 
Sum Lat. 64 29 um Lat. — 63 19 FA 
Mid. Lat.” — 32 14 Mid. Lat. — 31 39 


ep. Long, — 16 20W 
DE Long. — 1 36 
Pref. Long, — 17 56 W. 


In the Work for the Amplitude, t | "Ip 
for although there were about 45 Miles of Southing in that Time, and ſu the Latitude at Sun-ſer 
was about 32% 54 et the Amplitude being only about 1 5' lefs, the Alteration ih Varation 


would ſcarcely aff 
eorreted, 


— — 


—— — 


5 Co. Mid. Lat.— 58 21 


— — — 


.\Madeira's Long. 17 26 W. 5 
Preſ. Long. — 17 56 W. 


E ; 6＋— je 4 
Diff. Long, — 0 30 E. 


The Courſe N. 14 30 E. Diſt. 104 Miles. 


he Latitude at $ 


-ſet was taken the ſame as at Noon 


the Difference of Latitude and Departure found from the Courſes ſo 


$ 


EXAMPLE | 


y 
F# 


bet * : ; 3 e ; 2 5 Vo 08, ; [5 
„ RULES en K EE PING i-JOURNA L. | 

; 125 . X A M P 1 E | W. f 
oe P3054 N e 9 „ 
Berday at Noon we were in Latitude 190 30“ 8. and Longitude o 10 E. This Forenoon 
bſerved ck Sun's Altitude to be 10 40” when he was $09 3c” from the North Point of the 
"Compaſs, Declination being then 105 2% N. we have failed till this Day Noon, as per Log. 
wo +} a Current ſetting by the Compaſs W N. W. + a Mile an Hour. Required Ge Ship's 


* 
7 


Y 
we. 


ö Place and her direct Courſe and Oiſtance to the Iſlaud of St. Helena. 


e eee r —————— 775 
* 1 er „ ts | ; 9 880 f ee * f | * 
Courſes. Winds. Way Courſes. Dit. N. 8. 4 bs E. W. 

1 N. by E. | E. by N. : : 12 | N. 139 W. 38 37· 0 ö : | | 8.5 L 
WOOD Ja Bas [alan | [6-5 
44 . N. 47 W. 76. . 35. 
1 VN. 81 W. 121.9 | 31-9 | 

18 M MY e 126.0 Diff. Lat. Dep. 92.5 

North. E. M. E.|- 1 || - CCC 

e [Tate in 797 . Sun's Alt: 10 Sun's Dec. 77527 N 

D444. -4 very — N g — — 

n Ieom. Lat. 700 30 Com. Alt. 79 20 P. Diſt. 107 27 N 

# > ' a CR ks Alt. 79 299 | N, — —— — 

i „Ipo. Did. 10% 27 | | 
N. N. W. N. E. N 5 1 | — — — Sec. leſs Rad, Lat. 199 300 0.02565 


Bum 2357 17 | | | 
Sum 128 38 Sine of Half Sum 128 38 9.89274 
Vo. Diſt. 107 27 Sine of Remainder 21 11 9.55793 


- 20 11 : : 2)19.48389 
e of X true Azimuth 360 30 9.74194 


—_ 


— — Mer. Parts, rue Azimuth from 113 oo the South 
19%. 1193 0 . 


1 4 17 24 8. . 1060 


True Azimuth from 67 00 E. the North 
a ——- Mag. Azimuth N. 80 30 E. 6 
41936 54 Mer. Diff. Lat. 133 e 

cer t ev. 


t. in 172478. Long. in 1 28 W. VI. P. iche 


— 


00 
1 ui t. Hel, Lat. 16 04S. St. Hel. Lon. 5 $4W.,M.P. 97] 
Com, Mic Lat. 71 1 — 
+... | Diff. Lat. 1 20 Diff. Long. 4 26 M. D. Lat. 5 
iff. Long. 1 3 o g ee eee 
. - wh Miles 80 In Miles 266 
Preſent Longitude I 28W, | WRT > — 
4 | = 8 | 4 8 i 
** | | With the Meridional Difference of Latitude and Dil. 
rence of Longitude, the direct Courſe to St. Helena 
G found N. 720 40” W. and with that Courſe and the pro- 
- per Difference of Latitude the Diſtance is found 20) 
„ 


Ia this Example the Aztnuth is worked with Yeſterday's Latitude and Declinationy but bad it be 
worked with this Day'ss. the Variation would have been 12026 w. 
15 eee 8 Bo 4 5 


» F * 0 
1 £2 : f 2 1 
+3 & © * ” / : 
- 


lobe 
971 


t. $1 


| Dif- 
enals 
pro- 
| 269 


t bees 


Bearing from the Lizard Point S. 279 . W. Diſtance 1156 Miles. 
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JOURNAL ofa VOYAGE 
e . 


LONDON w'MADEIRA, 


* 


In the HML rox of London, A. B. Commander, kept by 
| JAMES JAMESON, Mate. 5 
Departure taken from the Lizard in Lat. 40 57 N. Long. 5* 14 W. 
Bound for Funchal, in Madeira, in Lat. 32 38 N. Long. 17 5 W. 


5 


In the followin Journal are exemplified the Manner of allowing 


for the Variation, Leeway, Lying-to, Calms, Currents, Heave of the 
Sea, &c. and to correct the dead Reckoning by an Obſervation in 
all Caſes, with moſt of the Occurrences that commonly happen at 


Sea. . 2 
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2186 A JOURNAL OF A VOYAGE, &. 


Vedneſday 
April 23d. 


we 
4 


24th, 


At 5 A.M. the Pilot came on Board; then weighed and Eile 
from Tower Wharf. At 11 came to with the Beſt Bower 
at Blackwall. Wind S. S. W. 


* 2 and cloudy Weather, with Rain. 
. and ſailed; at 9g came to an Anchor at 
9 and cleared Ship. Wind from 8. S. W. to N. N. W 


IK, Friday 2 5th 
I ok chor in the Downs in 3 Deal Caſtle V. | 


{At 4 P. M. * * and failed, moderate Weather; at g came 
| to with the Beſt Bower at the Nore in 9% Fathoms, freſh 
; Gales; at 4 A. M. weighed and failed ; at 11 came to An- 


S. diſtant 3 Miles. ind W. by 8 


firſt and middle Parts moderate 101 fair, he 1k. Part 
| ftrong Gales and eloudy. 


Strong Gales and cloudy, At 2 P. M. veered out the Long 


- 
i et... As et, 


n 


Sunday | Service of the Heſt Bawer, got 1 op- gallant Vards down. 
27th. At 4 P. M. ſtruck Yards and Top- mats. Theſe 24 Hours 
I had very hard Gales of Wind. Wind W. by S. 
3 2 * 24 Hours for the moſt Part freſh Gales. At A NM. 
Monday ove up the Beſt Bower, and let go the ſmall Bower. Atg 
| 28th. | hove x. the ſmall Bower, and let go the Beſt Bower wy, 
| : People employed in making Paints and Gaſkets, 
At 6 P. M. ſtrong Gales with heavy Rain. At g veered out 
Tuckday the Long Service, and let go the Sheet Anchor under Foot, 
29th. At 9 A. M. hove up the Sheet Anchor. Wind variable 
| from S. by W. to W. 
"Wedneſday Theſe 24 Hours, for the firſt and middle Part dess and 
| Zoch. « fair, the latter part ſtrong Gales. Wind W. by 8. 
— Theſe 24 Hours, freſh Gales and fair. At 3 P. M. got Top. 
Thurſday. gallant Maſt down; at 10 A. M. got Yanks and Top. 
May 1ſt. up. Wind E. 8. E. 


YE 
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Nor All Cables ought to be 120 Fathoms in 3 and are in Pro- 


rtion to each other, as 
reads of which a Cable is compoſed being a 


umber of 
oned to the 


the Cubes of their Diameters. The 


s proporti: 
Length and Thickneſs, and the Weight and Value of it is determined by this 


Number. 


The Number of Threads and Wei 
| Circumſerences may be ſeen in the following Table: 


of Cables of differeut 


25 92 29402 ew. 109 f - 43721 
| - 10 485.8 | ball 12445 | 4976 
E5J 152) 008. 22 J 23 1404/2 1 $616 
58128815990 _ 5= ] 182.5] 1574|-/} 6295 
5 L | 821]S EE | 19] | 1754ſ2| 7016 
a 44 * gals 20 iz 7772 
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FROM LONDON TO MADEIRA, 184. 


__ . erer ee 32. — * why rr 7 
H. K. * Couxrſes. { Wiads, way. Rzmants on Roard, Friday, May 2d. 
LS een 8. dy W. W. N. 4 W. 4 | At 2 P. M. hove ſhort. | Is 
BY 4! TW I At 4 weighed and failed in Co. with | 
1 nes | | Gun Man of War, and 20 Sall bf 
RAE. |» 9.743 E; 8.1 4; NN 2 KI | 
W. N. by W. t 68. F relan bore N.. W. diſt. 4M. 
19H | 


| 
t2 A. M. Fairlee bore N. dit. 6 M. 
41. | [At 6 Beaphy bore N. by W. 6 Miles. 
W. N. 4 W. 1 t 8 B hy e N. E. by E. 9 Miles. 
8. W. N. by E. eſh Gales and clear, ſeveral Ships ſtand-- 
4 Fi ;ing up Channel; cloſe refed both Top- | 
9 ; | Tails. | E 
+4: Ati Bembridge P. bore W. N. W. 27M.“ 

Leer 
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n. K. r. Courſes. Winds. [Way. RT MARES on , Saturday, May 3d. 
2318 \ 7-6 de ak 
4 | P 9 k | 
1 6 "Pi 5 | reſh Gales and clear. 
$5 SY 1 At 4 P. M. parted with the Fleet, they 
s | r e "as I bound to Spithead, Dunno 
1245 II bearing W. N. W. viftant 21 Miles, 
12451 © 1 © I  JaAt'5 iet out one Reef of each Top- fall.“ 
E TA bl I It A. M. Portland Light bore W. N. . 
e 
18 44 ol 3 It A. M. it bore NE. 14 Miles, x4 
e 3 1 & 


: : " 
* - — ** — — = 
_—_ l—_— * 8 fy ——_ 
_ 1 ——_ _— ds) _— — r 2 * 4 * - 6 ” c 
N 
1 A * * — 
; * 4 2 a 1 \ * 
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” " WY 4 gd Ah. * 8 4 i 4 4 a. K.. a+ LE ES _ 
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Being upon the Coaſt this laſt Day, the Log is hove, and the Bearings and 
- Diſtances of Lands, Rocks, Sands, &c. as you approach them miſt always be 
fet down, and are of the greateſt Conſequence, eſpecially in bad Weather, or 
when you are in Danger of being drove out of your true Coutfe, in the Night, 
or in a Fog; ſo that you may at any Time ine, by your Reckoning, or the 
Chart, the Ship's Place, and fail Courſes. and Diſtances as Circuniſtances' re- 
quire, in order to paſs Places of Danger, and to have it always in your Power. 
to take your Departure from ſome known Place, in Caſe you ſhould be drove 
out to Sea in the Night or in foggy Weather, when no Land can be ſeen. For 
it ſometimes happens, that ih working to Windward in the Engliſh Channel, E. 
of Dunnoſe, Ships, by making too long a Board, have got upon a Sand called 
the Ower, which lies from Dunnoſe BED 1 Miles. It is therefore abſo- 
Intely neceſſary to have good Draughts of the Coaſts you fail upon, unleſs ye 
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are well acquaiated with them indeed, 1 15 
F 7 
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| 2 I 12 F . 485 38 | 
K. r. Courſes. Winds. way. [RzMAnis on Board, Sunday, May 11th, 1791. 


A 1 J obRRAL OF A VoYKer 


ce — 4 C4 
Li it SO WL OS.) ——_ 


Sen 


K f 
bo) 1 
bl 
. - 
. * 


1 
* 


— — 


0 4 r =p 
: 


* 


\ . 


2 2 
% 
A 


OP) 46% (4 5 TW} | Bae | 3 

IJ. W. byw. WI N. K. At 6 P. M. de Lizard bore N. by E. I E. Dit 

by 4a (ages h =: |: . from which I take my De- 
e e ee Þ | par. it being in the Lat. of 490 37 N. and 
: | II Long» 59 14/ Weſt of London. | 

3 8. W. 2 W. | | | Vndent the Cables and ſtowed the Anchor. 

35 5 rg everal Sall in Sight, ſtanding to Weſtward. 


FI ST . 1 8 . . 
| Zourſe. Diſt. S. WI D. R. Lat. by Obſ.] Mer. Diſt. Diff. Lon. ] Long. in. 
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The firſt Courſe ſteered by Compaſs is J. W. by W. Z W. which, allowing for the Variation, 
makes 8. W. by S. half W. and the Sum of all the Diſtances failed on that Courſe till two 
0 Clock, When it alters, is 18 Miles and an Half, which being doubled, becauſe the Log is 
heaved every two Hours, gives, $7 Miles ; | fo the ſecond Courſe and Diſt. to be ſet down in the 
Traverſe Table is S. W. by 8. balf W. 37 Miles. In like Manner the ſecond Courſe ſteered 


. W. W. and the Variation allowed maket it 8. 8. W. half W. and the Dick. on that | 
Courſe ſummed up and doubled, gives 56 Miles; therefore the third Courſe and Diſt. to be 


ſet down in the Traverſe Table is 8. 8. W. half W. 56 Miles. Having found the whole 
Difference of Latitude and Departure made upon the ſeveral Courſes, I then mark down upon 


h Slate or Paper what every Thing that is to be found comes toy and afterwards ſet them 


down in their proper Columns as above. | dia 7 
F—— — Txt TAS. "Now fo Diff of Lat. 95.9 S. and Dep. 48. 7 
* | 1 SS | | the Courſe is S. 269 30“ W. Diſt. 107 Miles; 
5 Courſes. Diſt. N. S. | E. W. chen Lat. failed from, or Lizard's Lat. 499 57! N. 
T * Diff. of Lat. — 1 36 8. 
oof t. in, or Ship's Lat.— 48 21 N. 
23+ 5|Sum of Lats. — 98 18 


8. W. I W. 56% Þ5:4]Middle Ir. 49 09 
FF om. of Middle Lat.— 40 51 
- 49-9} Then with this Com. of Mid. Lat. 40% 51 
77 1 e 3 Va 41®” found as a Courſe among the Degrees, 
i A WOT 54 7 ö — 4 4 1 23 . 
25 and the Dep. 48.1 in its Column, in the Diſt. 
CCC 48. 10Col. ſtands 74, which is the Diff. of Long. 
Or, with the 


Courſe 26 30 and Meridionat Diff, of Lat. 147, the Diff. of Long. is found 
to be nearly 74 by Mercator's Sailing. * OF wh * 


Difference of Longitude 74 Miles —— 1 14 W. leaving the Land, the De- 
Lapgitude in, or Ship's Longitude — -6 28 W.) _ partws is the Mer. Diſt. 


Taye gas the Bearings 2nd Diſtance of Uhen e. 


| Longitude failed from; or Lizard's Longitude ge 14'W. [ This heing the firſt Day ſince 


- 


Latitude ina 48 21'N. Mer. Parts -- 9424 Longitude in 60 23'W- 
Vhhant's Lat, 43 30 N. Aﬀer. Parts 3337 Uſhant Long. 5 W. 
Difference of Lat 9 Mer, Diff, of Lat. 14 Diff, Longitude 1 23 


| „ 
Wich the Mer. Diff. Lat. and Diff. Long. Uſhant is found to bear N. 80% 26/E. and with 
47 Mikes, taken as a Courſe, and the proper Difference of Latitade, the Diſtange in ſovn 4 


8 


| © ec phe ap | [Thoſe 24 Hour moderate Gules, and fair Wen- 
_— . ee | * | 


8 A ws 


wee © . x9 
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FROM LON DON TO, MADEIRA. 


H. K. F. | Courſes. | Winds. 1 4 Ze „es — inthe ac [| 
e - [$Wbyw4W| - N. | [Theſe 24 Hours moderate. Tas and Cloudy 1 
+ . | Weather. | 
$4 $1077” 5 N. W. © fats P. M. Spoke the Charming Nancy, 
184 «£1 Carolina, bound to Londomw. ? 
10 3 6 18, W. 2 W. 4 i | oe | #1 . vi | | ; '' $ : 
' F + 3 4 | 1 4 ' : i | 5 4 
243144 j Q | | * | 1 4 
$5463 Ft | V2 8 14 a 
64 4 6 Ar 4 n eee 954 | 
8] 5 S. Wbys WfW. N. W. nell, and unbent the op pike 
10 1 4 5 > -4: 
12 4 E _ {Variation J Point Wetter. TOY It 
Io; — Tat. 7 Lat. . 5 Mer. Diff. ies nn | ? 
| Courſe. [Diſt. Lats. Deſi 222 9 —— Longitude] Long. in. eee 
bo | EF. E. | a | ls , 5 


The Variation being allowed on each Courſe, and this Dittances ſummed up, * taught, 
the Traverſe Table will ſtand thus: 3 


With the Difference of Latitude EY, = nA ——T r © Pp od 


1 18 . a: G W. rng 3 £ Counts. it. Tags, * 8. a; E. W. x 9 
Diff. of Latitude 10 37 9. ; Mer. Parts. | j 
- W. by S. W. 43 e e- 
Youu left 4 43 21 N. | * 3323 8. g. W 28 39 4 * — 
n 4 & N. 3185 1 
rr Þ GR. — 
| Lat. 95 09 Mer. Diff. Lat. 138 pig. e wy 
47 34 The Diff. of Long. is found by orgy oc. 
nnn OT Middle Latitude Sailing to be 18 W. 
— e 5 3 
Com. Mid. Lat. 42 26 1 en 


This Day's Date beinz added to the Mer. Diſtance Yeſterday, gives 25 41 the x 
Os to TOs ö 


To find the Bearings and Diſtance of Cape Ortogal. | | | 
Long —— in Th 4 
4-4 


\ 


Latitude in | 46% 48/N. Mer, Parts | 18 
Cape's Latitude 43 46 N. Mer: Pats 6 252 Cape $ Longitude © 
Diff, Lat. 3. 2 Mer, Dif. Lat. 2 Diff. Longitude © 22 


l — 24 1 ++ G * 2 
* 


N * 


In Miles 182 e . Han f 


30 


11 


* AH > 


4 you the Meridiona 8 * Toe and Difference of Wb the direct burt to 
3pe Ortegal is 8. 20 26“ E. de Courſe the 7 of * 
Diſtance is 183 Miles. AY N 15 * 


Nor. As the Table of Difference of Latitude and Departure are on! calcula to 
Degrees, the neareft Degree to the Com. of Middle Latitude is to be taken & ele, 1 
don to find the Difference of Longitude by, which is near enough for all common Purpoſes at 
Sta: thus the Comp. of Mid. Latitude is 420 267, for which I take 420 to find the Difference of 
Longitude. The fame may be obſerved in finding the Courſe made good, the neareſt Degree or 
n Ann | | 
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F.. „Courses 1 2 2 on Board, Tuscley, May” 13th, 1791. 


i 


E' 
2 


«- Ir. by. Ma. Nn N 
Ob. 4 Dift. | Long. [Longs in. Bearings and Diance, 
C. Ortegal S. 10% 21 K. 


4 S. W. 0 2 34 Hours moderate Guſes and clear Wea 
4 | | 
Knee | p. M. ſaw.a Ship to the Weſtward, | 
4 | 4 35 W. by 8. 2 = I 4 
30 4 5 IR Alt, at Noon bz 4o 
A 304 2. ith Dekane 
24 45 en ; 28 208, 
14 | 4 4 8. S. W. | Bean | —_ 17 [89-930 
; 2. 7 * rink wy 43 | 
iin Latitude — 7 45 45 N. 
wo | o | —— 
4 211 Variation 2 wm Point ax eee i 7 


| | 14 2am) n pe 370 oo 1 8.01 ay 29 Miles; | 


| for Variation and — the Work will be as follows: | 
"With the Diff. of Lat. ard Dep. the Courſe imd Faivens Tanre. 
$0 30% W. Miles. .j= — — 


pin N. 8. . E. 


Dif. 96-3 . 


| TE? + 3-9 
n ——— Longitude left E WE wn 1 
+ ; . i | | | ö Diff. Long. F a 21 W. 


| Longitude in by 833 8 8 
Latitude by Obſervation Adee from the 222 aan Account, I correct for the 
i to an and as this is the firſt Obſervation got the Land, I correQ by Caſe 
I. as follows: 
Lizard's Lat. 490 57 en 3479]; With the Mer. Diff, of Lat. and Diff. Long. by 
2 by D. R. 2 12 Mer, Parts 3047 Account, the Ship's direct Courſe from the 29 


1 IE. ard is found to be S. 220 22'W, or S. S. W 
by Accoun FAY I We. With that Courſe, and the Mer. Dif. of 


— Longitude F 14 W. Lat. by Obſervation, the Diff. of Long. ſince 
Lange in by Account| , BW, eaving the Lizard is found 167 * 
to 29 4% W. 
Diff. Ast 5 54 Lizard's Longitude 5 14W, 
| ; Longitude in | 8 or 


In Miles 35 xv. + | | 2 
. 3 with the Courſe 22% 22! or 2 Points, the pro» 
982 496 ogra Mer. Parts 3470]per Diff, of Lat. 274 ä 11 true Mer, Diſt, 


Obſ. Lat. 45 23 N. Mer, Parts — is found 113 Miles. | 

we pit. Lat. by Obſervation ares 8 | 2 weld 
ee d Ge Tn ths ee a Dio g Cap Oe 

Lat. in . .45* s wt | 89 W. 

Cape's Lak. 43 N. Mer. Parts # | 292 Esel. 's Longitude 7 36 W. 


Diff. Lat. I * Mer. Diff. 137 Diff. Longitude 25 
With the Mer. Diff. of Lat. and Diff. of Long. the direct Courſe to Cape Ortegal is, found 8. 
* E. and with 1 Courſe and the proper Diff. of Lat. 97, the Diſtance is found to be 99 Miles, 
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FROM LONDON ro bf. R A. 
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tar 


| De. 12 t 

B. k. 7. Courſes. | Winds. Way[RzManxso6n Board, Wednelday May 14G e 

Taks1 e Wett | = [Thels'24 wn 8 — af Gt wet 

| 4 3 3 ' i ther. 

63 5 ar | 

Toakys 4 F108 Ats p. Mt. deer the MizenTap-Mab Shad 

110 3 5 $45 10 | e . | 

3.5 + % G8 | : . 

. | 

1413 S. by W. W S,. 2 

1.6] 3 | | 3 8 { 

+37 34 -*PÞ 72 * e 1 | 

| 10 3 : | 1 ' 

In] 3 Variation 1 pant Wefterl Am | 
Eb L. 1 — Lar ** 


2 


D. R. 


Nr . Fol in; [Beari ings and Di 


2 bred] wa} 


3 | ® UrtegalS. 149 21” 
1.41 17 E. 44. W. Did 13 Miles.” 


Wit the Difference of rg; . the' | . | —"Tiavr Pans, 3 
an Dittance 76 Miles. TT 
57. 9® 1 15S, Fs pa Pats. Courtes. Dit. N. [ . . 
Veſterday 's Lats 45 23N. 24 6. *. 6 814 
* 7 + Ro 2957 . by. FE. #15 [65:0] 4 Ta 
Latitude in 44 ©o8N. n | 
EE . * 5 4 
44 45 Yeſterday's Longitude | 25 or. 
- $0.00 Diff. Longitude M ©0737 K. 
— — 4 
45 15 Longitude in 4. 44% 
— — — — — 
This Day's e being ſubtracted from the Meridional Diſtance of wn N e- 
the Meridional Diane of To-day. 
/ | | 
| 2 ͤ 8 5 
Latitude in 44 ,. Mer. Parts 295 ns 7 A-. 
Cape's Lat. 43 4 N. Mer, Parts 2 Cape's Longitude 7 3 WN]. 
Diff. Lat. 232 Mer. Diff. "IK 4k. Diff. Longitude * 
— — —ͤ—— — 


With the Mer. Difference of Latitude and Difference of ngitude Cape Ortegal is found to 


bear S. 14 28 E. and with n daa de e 
ale, the Diftanee is found 23 Miles 2 N 


Nor. When the Tenths on any Side are more than 6, or half a Mile, you muſt call PA 
Side one more than you found it to be; but when they are leſs than 5, then you need take ne 
Notice of them; as in the above the Difference of Latitude and N are 74.9 and 11.8, 
which I call 75 and 1a, becauſe the Tenths are above 5. 4 


But when you take the Difference of Latitude and Departure to find ihe Courſe by, then take. 
them in Miles and Tenthy ; the ſame may be obſerved in caſting up the Knots and Fathoms« 


If, when doubled, the Tenths are more than 5, ſet one Mile more in the Traverſe - F008 
- wt if leſs, W nnen . 
"i 
5. 
5% , 
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4 | | oy —_ 2 Lee- RxMARzxs on Board, Thu ay, May 1 
2 — — ‚— ans) radar Maditions<4 BANE | 
| — — = _ - 
| 3] 5} Wen | $ W071 ene, Hoyrs herd Gales and ſqually, 
*t 41 31 5 | + | | with ſmall Rain—flanded the Fore 
4 61 31-5 and Main Courſes. ' / | | 
Ie, ANT W. by N. off N. by E. | 5 At 8 P. M. ſaw a Ship to Wind: 
410 ee e 
112 WES EY 
l z [Up N. W. off Noth _W.byS. s [Set the Courſes cloſe reefed—more mo- 
+ A derate. 
1 | RP | 
ts | ; 8. W. 3 vv. kv. 1 bet the Top- fils cloſe reefed. 
110 5 
124 | | | {Variation 1 XL Point Weſterly, 4 
'1 N EG 8 bn Mer, Df oth |; | 
Courſe. Diſt. ZH D. R. Ditt. Long. Long. in. FE and Diſtance, 
EL IG Ph} C. Finuterre 8. 2837 W. 
Prrerwl 25] 4127 04. 1 36 [. a0 W. Dittance 82 Miles. | 


an 
Fo Taking the Miadle Points (viz. N. by W. and N. N, W,) between the Point to which the 
' Ship comes up to, and the Point ſhe fell off to for the ſecond and third Courſes, as taught in the fo 
r e e the Traverſe Di 
e n 
Wich the Diff. o an e jg JI —u— — — p 
- found 8. 810 24'W. 2 the ny” 1 — 8 TRAVERSE 1 5 Ia 
Dif. of Lat. 1 er. Parts. : 
letters Les A 2957 Is 7 iſt.} N. 8. Su 
y W. N. W. TW. 21 | 7-1 Mi 
"Lat. in | WF. 2 N. N. E . „ % ; 
a 5 5 6 IN. by E. SE. 98.55 [| 3. 0 
Sum Lat. 2 m4 ys, DG. * S. S. W. T W. 30 Nut, a Cor 
e Lat rude 90 o Wee 230 3 27-1} 7.6032. 
I Ze 
Comp. Mid. Lat. = L OE era 
The Departure To-day 10 added to the Mer. Diſt. veau, gives 29 6', the Mer. Dit, * 
l 
| With the Courſe and Mer, Dif. of Lat. the Diff of Long, is found by Mercator to be 39 h T 
Or, wich the Mid. Lat. and Dep. the Diff. of Long. is found by Mid, Lat. Saibog! 36 Miles W. 1 tg 
Wh: | N 5 | Yeſterday” s Longitude 7* 44'W is 
Rk x22 | . 22 8 zo w. Ship 
1 x | | 8 , * — — Mer. 
Niere the Diff. of Long. found by Mid. Lat. differs 3 from that found by Mercator Kd 
Sailing, but if the Mer. Parts were taken from a Table of Miles and Tenths it would agree nearer 9105 ; 
with Mid, Lat. Sailing; but in all Caſes where the Courſeris fo great, and the Difference of La- a 
titude 3 is in Miles and Tenths, Middle Latitude ſhould be depended on. | Die. 
2 To find the Bearings and Diſtance of Cape Finifterre, f Lat ( 
| Latitude in 44 04N, Mer. 2951 Longitude in 80 20˙W. Ship' 
Cape's Latitude 42 52 N. Mer. Parts 2852 Cape's Long. 9 14 W. 
9 ö | | — — g | 3 . — — Mer. 
Diff. Latitude * 1 12 Mer. Diff. of Lat. Dn Diff. Long.” 54 Th 


pL 

| With the Mer. Diff. of Lat. and Ditz of Long. Cape Finifterre is found to bear 8. 280 37'W. 10 20 
and' with that Beacing and the proper Diff, of Lat. the Piſtance is found 82 Miles. 

£ | Latity, 

; Sp XK | Cape's 


FROM Lo Nb oN TO MADEIRA. 95 
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_ = 8 


3 xs on m Rc May 16, LD | 


* > 


3 | 6: | þ 

wi 3} 5|W.S.W. | South, | 2 [Freth teh and loa | 
* & 
21 4 2 774 ' > $ 
21 4]. 1 | * : 
4| 8 28 ; 7 

1 34 K 
162 1 A Current fetting N. W. by Nun pr 
10 44 8 „ N | Hour all Day. e. 
12 +l 81. * {Variation x | Point Weſterly. 5 5908 1 


i Lat. by Lat. byIMer. Diff. Le 1 & + 
SN Diſt. Lat. Dep.] D. R. | Ob. 1322 {Bearings and Diſtance. 


Lo 4 | | | 10 ] * Finiiderte 8. KI 57 2 
y 15 83 43. 49 43-34. 197. 5 10.2 [Diſtant 64. Miles 
el 1s and Lee-way being allowed on the Courſe fieered, and the ſetting of he Current 


With the Diff. of Lat. and Dep. the Courſe is 


8. 799 — 7 | 
Lat... 00% 15'S. _ Mer. Parts. 7 ns &: 
Lats left _ | 44 - ht „ | Courſes. Dit. 6 Apis 2. w. b 
It. in 43 49N. 1 2932" N. W. 1 W. *2 155 ä 
hf Log #7 53 Mer. bir of Lat, 20 2 eee 
——ä——— 


"BR 46 04 Diff. Lat. 14.7 
The Diff. of Long. bees by tene. Sling f 175 Mie but by Mid. Lat. it is found 
Lone? N equal to / | a — 1⁰ SSW. 
Longitude left 5 —— N — — | $ 19 W. 
Longitude in by Account 5 | | — „ : 


The Diff. 'of Long. found by Mid. Lat. Lat. din differs from that found by Mercator's Sailing; the 
Cauſe is the ſame as before, and as the Ship has made ſo great a Courſe we will ſtill depend on 


Mid. Lat. 4 
The Lat. by Obſervation differing from the Lat. by eva I correſt for the true 8 810 
x follows, it being three Days fince I had an Obſervation before. | 

Mer. Parts. tv" 
Laſt Obſ. Lat. as 23˙N. 3063 With the Mer. Diff. of Lats b 132 


Ship's Lat, by Ace. 43 49 N. 23937 and Diff. of Long. by Account 133, the direc 


— = Courſe ſince laſt Obſ. is found 8. 459 13 W. or 
Mer. Diff. Lat. by Account 132 45, and the Diſt. 187 Miles. With that Diſt, 
— uad the Mer. Diff. of Lat. by Obſ. 163, the 

Cip's Longs -at lat Ob. 89 -x'W. Diff. of Long. is found 108, this added to the 
. Ship's Long. by Account To- 4a 10 14 W. Diff. of Long. dy Account 133, gives 241, which 
— divided by 2 gives the true Diff. of Long. ſince 


Df. Long. Gnce-aſt Obſ. | 2 13 ' lat Ob iar Mc nearly equatto 25 W. 
— * enn — S TW. 
Lat Obſ, Lat. 4 3e aN. „ 3063 4 — 


v Lat. by: Git. 43 * 2910 | Longs * — 10 W. 
| 13 , — 
Mer. Diff, Lat. by Obſ. SS 


. 17 is of no farther Uſe than to know what Caſs. 


to correct by. 
„ edthe. in Courſe fince laſt Obſ, 38% 20' and the proper Diff, of Lat 709, the Deps i 
Macs, A 
o fng the Beariogs and Diltance of Cape Finiſterte. Fe, — 
Latitude in «> Gow — 34 N. . Mer. Parts 2010 Longitude in 0 cal 
See 4 $2N. Nies Parts 2352 DS | 9 14 W. 
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and its Drift in 24 Hours being made a Courſe and Diſtance, the Work will be 28 2 13 
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xefted, by the Edge of the Ruler, and Funchal, being meaſured upon eee gives Wit 

nearly 11“, or 660 Miles for the Diſtance. . In like Manner find n — — fohng 

other Place from the Ship; or take the Diflante between Fun chal and the Ship in your Compaſſe Latityc 


and hay it on the Meridian, nearly in the-Parallels of the Sh and Ray = * will be the 
"2,00 Iva SET e is h tos * 


8 1 £ 


. * : 3 
ft * 3 " p "7 


- 


bi lehne 7b — — I 


— — — * 


1 
+ 
1 


f | 7 De 
28 Shs. | — 
f 0 W. , N. 8. W. by S. fa 24 ours 
4 $444 * n Ther, 
| + 3 | 1 
1163 | | 
10 : | 
12 ö ; 
[al 5] 5 W. IN. 6. s. W. ZW. þ fl M0 2 
161 5] 5] 2-72 
jor SE 5] f a d 
8 5 51 5 | | 14 
10 53 5 | ; | 38 
12 4| | ariation 1 Point Weſterly. g 
| Bic. Lat. by r.] Diff. of : 
|Courſe. Diſt. La 8 12 Diff. g. Long. i 2 
. Funchal 05 
| Weſt, * 120 1 42+ 3016420] | 2-43 14. 12 [Diſtant 1 1 
The Varia jon being on both the Cobrſes, and the Leena ren the n+ 04 it li ba 
fn chat the Ship has faile due Weſt theſe laßt 24 Hours, and by ſu Diſtances her 
whole Diſtance is found to be 120 Miles, whic is al hee Bee it i Wan N 
nþ Difference of Latitude, therefore ber Zallt Account is «fm us Voter 
em = I —— 17 
8 5 80 
ih Yeltertay'r Longitnde Ir IT n nn 
|" Longitude tay e, r N. 
| 0 
er enten tee: =p op Wer A 
fince 5 


Meri Pard 2916 With the Ki. DI. of Lat, aid DIG. 

lat Obſ Lat. 1 | ere 2910 Wi o 

lat, in by Ace. Mer. Parts ad: -by-Acdount, the Cours 6 cat O8. f. bh 
: 2% * bas — 2 8. N | 266 M. 


ua. Diff Lats by Acesunt Ges Laff Obſ! 
bes 96 rg ba. 2 1 5 With ta Diſt. and the Mer. Diff. of Lat. 
t Diſt. er. 
; ATA by Obler. the true Diff. of Long. fince laſt 
VE Lag, by Ace. nr la Of 3 Obſervation is found to be 250 = 4? N. 
Long. in at Jaſt Obſervation , 10 2 W. 
lit Obt. tat W353, Mir, Pa 2919 2955 ; ', TIRES 
This Day's Lat, by © 15 arts 2922, Longitude in —— 
Mer. Diff. r * 7 TY CT 
With the Courſe ſince laſt Obfervation S. 200 4 o'W: and the ** Diff. of f Lat 64 ak, 


the Departure or Mer. Diſt.) fince aſt Obervato found 181 Miles, 30 O1'W. . 
2750 2 bs Mer. Dit. at laſt . 3 0 W. 


Wy True Mer. Diſt. * 6 20 W. 
| To ind the Bering and Diane of Funchal in Madeira, | 
Latitude in 429 20N, r, Parts 2322, Longitude in : 14? 12W. 


Funchial's Lat. 32 32 N. er. Parts 2066 Forte A. 3 W. | 
OP. a. wo e—wm— groan r 
u Lit. yx x 9. — Mer. Diff, Lat. 756 Di. 2 $3.=473 


” * * 
— — e 


7 7 
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lade, the Diſtance is foun 078 Mie. | BY A REL THI 8 


J= - BL 


J. S. W. N. W. by w. . 3 
4 8 = ; 1 N * „ From a P. M. fair Weather and moderate Oales,| 
Fel 8] 5] ; 1 RET OE re 6 8-1 
388 34 f | ; = 
10 Bl 5 ti 1; 3 
121 8 5 | $4. 1 
121 9] © | oi | 
14 6] 0s. 1 E. S. w. vy W. IW. 14 | 
5. BY = Þ- 2 | | | * 
+ 8 | $4 5 a 5 4 = 
| ox 1 5 KY - ; 0 
12 5 . 1 1 4 b | 4 ; ! 
| Ty | 1 5% wry R ; 
E-| : 3551 WY | 5 ' 
2 3 f ; ; 4 $4 5 2758 =_ 
FT i Mr eier F 
| SN 43.8 Ha eats 9 n b 
: Wo 5 \ 
Set GS mi pooh if np ves my 
we aid e $b Variation 1 Point Weſterly per Amplitue, 
ar EE „Mer. 
Courſe. = 6] Obſ. Ti , 1s . in. — and Diſtance, 
S 2 er $I W.- 
South. 270 Ll | 25 E ll 2 | 14-12 {Diſtant _450 Miles, 


22 1 TT TABLE» 3 


Yeſterday's Lat. _—_—_ 20 v. Courſes. - hig. M. 8. | E. | W. 


DI. Lat.” —— 2 48. 


can xd, EIT 8. by W. * Ins. 23.0 
Lats in by Accopot 25 46 N. 8. 8. Z. 1k. „% | 48-8. | 23-2 | 
; i; N » 4 * ä AY | _ 


2 1 
* 


| a ö | 2 1645 . -2J»1 23 · 0 | 
| | Gs . 
4 — — — * 

Proper Allowances 1 wat for W and 12 "TP it appears from the Traverſe Table 
| that the Ship has ſaiſed due South 1644 Miles, and as the made. no De "hn Longitude in 
— Mer. Dift. is the ſame as Yeſterday ; but as by Obſervation the 8 Þ found to be in Lat, 

9 40'N. it is plain the has got 6 Miles a- head of her Reckoning, mg ie being added io 
he — by D, R. gives the true Diſtance and Difference of Latitude . 
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Wich the Mer. Dif has? 54 315 * FU Diff. of Long. in Miles 173» . direct Courſe to 
Funchal is found S. 18 3, or 189 W. and with that Courſe and the proper Diff. of Lat, 428, the 
Diſtance is found to be 4 Miles. 
Now a Parallel of Lat. through 397 40 on the Variation Chart, cuts the Variation Lines in 
11 15 in Longitude 14% W. which confirms the Longitude by Account. 
The Variation Charts might be of great Uſe were they drawn upon a large Scale, and the Lines 
_. of. Variations well laid down, but as the Variation in moſt Places is continually altering, it ren- 
ders them in a few Years uſeleſs; I would therefore adyiſe the Mariner to truſt more to his 
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1H. K. F. a Courſes. _ ; Winds. 824 / tuAxEs on Board, Friday, May 24, 1791. 
N 4 "45 +$ 5; UI ' | - Jat 6 P. M. more clear, ſaw Porto San 
? >| 4 | 8. by W. W.] E. | | |} bearing N. W. about 7 or 8 Leagues. 
"$31 41-5 f I Peep. M. ſaw Funchal, bearing N. W. by 
144 4 IP ET w. Diſtance 75 Miles, HIM 
3 12 4 $ 8. 8. W. 2 W. . 8. Ei i lear Weather. by = k +4 3 
1:67 At 10 P. M. came to Anchor off Funchal, 
7 5 2 S. W. 4 W. N. KE. ; the Weſtermoſt Point W. by N. the Loo- 
31512 | | | ! | Rock N. by W. the Brazen Head E. by $ 
4 3] 5 : | | | the. Deſerters, from E. to 8. E. Diſtan 
/ O99 9 6... ABHTAINDN 
Lal 1 — 8 * — 5 8 5 1 ä N a wr" IGM DOLLS! | 
io * 2 Fa 3 . 2 %3 nds 1 x 4 1 22 * 
ARS ws | by ow te 4 - —- 8 worn | 
'Þ -Courſe. -JDift.jS, WI D. R. | Obſ. | Diff. [Diff. Lon. Long. in. Bearing and Piſtance. 
b 12*14'w 99 bela 1 UN | $.40 L. Fe 5 eee N. 1 Mile. 
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The Variation allowed upon the ſeveral Courſes, and alſo upon the Bearing of the Land taken 
t Ten o' Clock, being put into a Traverſe Table, and the Diſtance run upon each Courſe, with 
the Diftance you are ** the Land, will give the Diſtance and nce of Latitude and De- 
artute 'as above; with the Complement of the Middle Latitude and Departure, the Difference of 
tude is 64 = 1 4, which added to 16% 1! the Longitude in Yeſterday at Noon, gires 
x79 75 the Longitude in by Account; and as it agrees with the Longitude of Funchal in the Ta- 
ble, I conclude that my Reckoning is juſt, and Funchal well laid down. 
The Ship's Place in the preceding Journal is pricked off, and the Bearing and Diſtance at Noon 
© are alſo found by the Chart, in order to ſhew the Young Navigator the Method, and may be done 
with a Black Lead Pencil, which he may either let. ſtand or rub out when he pleaſes. 
It is much eaſier for Ships to run in than out of an Harbour, owing to the Attraction of the 
Lands, eſpecially when high, as the Canary Iſlands are. SH | 
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Sir Ifaac Newton has diſcovered that all Bodies attract each other in progort to che Quantity 


I 


on 
of Matter they contain; and that a Body containing a greater Quantity of Matter will attract or 
draw a Body containing leſs to it; and that this Law is general througbout the Univerſe, and that 
this er Fam becomes Repulſion, when Bodies are fo far aſunder as to be out of the Power of 
Attraction; by theſe Laws the Heavenly Bodies keep their ſeveral Stations in the Univerſe. 
The above Laws may be eaſilj demonſtrated in a Bowl of Water, throwing into it ſeveral Pieces 
of Cork of different Sizes, it will then be found that the larger Pieces will attract the leſs to 
- them; and when the ſmall Pieces come within the Attraction of the great ones they will be 
drawn to them with var © or eyen Boards in ſmooth Water will likewiſe be drawn to the 
Ship by this Power of Attraction, conſequently Ships muſt be drawn toward the Land. 
I I have only mentioned the above Hints to caution the Mariner not to approach too near Rocks 
or Shores, though they are ſteep too in a Calm, for Fear of the above Attraction, which is often 
 miſtakeii for Curreuts, by thoſe who do not underſtand the Principles. 15 
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the Britiſh Channel 290 Miles from the S. Foreland to the Lizard; 
to ſail in the fair Way 31. 4-4 x19 4 

Note. Uſhant and the Lizard bear nearly N. and S. of each other, Diſt. 
28 * Leagues, which is 85 Miles 1% 25; bnt the fair Way of the Chan. 
del between theſe Places, is at one Third of the Width of the Channel 
from the Engliſh Coaſt, which is in the Lat. 49 35 N. If you fail in 
the Mid. Channel till you make the Start, you will have the Tide to ſet 


you towards the French Coaſt; 


E. 


for in ſome Parts it ſers S. E. and 


( * 
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The Method of abeing the La rtr bi at 8 by 
+ taking two Altitudes, either in the Forenogn or 8 
noon, having the intermediate Time meaſured by a 


common Watch, with: Eaſe and 9 n 
oof the Sun's Meridian Altitude. 


* 


GENERAL RULES., 


*1 


the Sun's Declination, N e Inde res) and call that 
Sum the Logarithm Ratio.* 


From the Natural Sine of the Peg Altitude, ſubtrad the Na 
tural Sine of the leaft Altitude, and find the Logarithm of their Dif- 
ference, and write it under the Logarithm Ratio. - once 


Subtragt the Hours and Minutes when: the Altitudes were 
from each other, and Half the Difference call Half-elapſed Time, 


With Half the dlapfed Time enter the Tables, and from the 
Column of Half-elapſed Time take out the Logarithm teins ; 


thereto, and ſet it down under the Logarithm Ratio. e 


| 0 

Add theſe three Logarithms' t. be, wad with) decks GR inte 
the Tables in the Column of Middle Time, where, having ſoups 
che Logarithm neareſt thereto, take out the n 

it, and pat it down under Half the elapſed Time. at Wort 


Send the Lol from the Greater, and ths Billiard will be the 
Time from Noon, when the greateſt Altitude was taken. 


* 


With this Time enter the Tables, and from the EL imn of 


iſing, take out the Logarithm correſponding to it; from this Lo- 
ee ſubtract the Logarithm Ratio, the Remainder will be the 
ogarithm of a Natural Number, which, ing found in thę com- 
mon Table of Logarithms, and added to Natural Sine of the 
greek Altitude, will give the Natural dine of the 'Sun's Meridian 
titude. 
HFlaving the Meridian Altitude of the Sun! at Noon, .the Latitude 
is * * the uſual Method. bre * maul 
f the Latitude, found by the above. Proc 8 
| widely from the Latitude by 3 it 11 be proper to repeat the 
Operation; uſing the Latitude laſt e N of the Latitude by 


Account, till the Reſult gives a Latitude neatly agreeing with the 


Latitude uſed in the Computation. . {3 10*9i% Trane ob of 


The Arithmetical Com. of the Co-fine of any Fu Gl to the Logurlthinle' ge- 
cant of that Angle, omitting the firſt Figure in tue Index; thus the Secant of 46% 50“ is 
10. 16487, and omitting the firſt Figure I, leaves 0. 16487, the Secant- tels, Radius; or 
the Arithmet. Com. of Co- ſine 46% 50% 


Cc 2 EXAMPLE 


0 the Secant of the Latitude by Account, add Ng Secant of 


_—_ 


= To the — Sine of the greateſt Alt. 
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Being "at ges in Latitude 40 50% Nertk — 7 . 
ary e eee! 17 N. 10H. z M. in the Forenoon, 
er Fewer M. in the Forenoon, 
the Second Altitude was 54%, R true. Latitude, and 


true . of the "OT en the greate F Aid e was taken? 


| | Time Ss 4 4 4 A. » 77 I 4 : 
„ H. M. 8. 13 46 50. "Socant — 0. 16487 
> 115234 fy % 77 Wau nl Wy ne 


pt i o Der. 11 * 17. eee, | lo 1/7 9.00848. 


a ——_ 


Ela. F. 1 25 8 Added give the Log: Ratio 5 


. : 4 af ans js ae 5 1 
ume ee ee eee 
. 4443.46.44; int 1755 go 03 khn 1-997 bi 
| The Sun' I FN Alt, 775 27 1 5 9 Its Nat. Sine 8 
. E50 M. od 3 
he Sante Sl eaſt Ae | geb H. 2 M. is 40 55, Its Nate nge 2 


ES. mt: Dip e® r Remainder of Dit of W.. sines 4 1 


1 1 LESS { 4 Wo . 25 4 - . 4 * ” * 
of erp fs "ET £7 | 2 2 Nane 9421 . stage! 4 {9-1 | 


| Log. | TT 017338 
l pi Tun ger r 3.90412 


ban Tables in 0. 4 Ela. ny for 42 M. 3⁰˙8 „ 8.13429 
Level Knien ai © 5 % kenne e le 

Gun of the let in Middle Tine. of 1 21 11 K 

The H. VI. Kc. for which by * 4 Tables 3 "IP 15 30 


Subtract Halfelapſed Tim — 4432 30 


The Diff. is the true Space of Time ther Sun) had to | 
k . rile 0 che! Meridian when the greateſt Altitude nl o 33 09 
5. $1595" H. M. ee 31 ige. 27 ORE 45 | 
Timeper Watch T7 427,” g e le ee wel | 
50 from be 1 os Dp e ee anos J 
73 77 7 11. 5 
* 255% = 15 


0 2 Finding ey agrees be Watch is + right 
Enter the Tables with 33 33 M. under Col. 'of Riſing, and} + gie 
1 will = the 1. th — f 3. 


The Natal al Numer at * i wie 


$277 


Add the Natural Nnmber of the above Log. 


The Sear 18 hw Natural Sine of the Sun's Meridian 
LES $4" 50% — — 


The Natural Sines are found in Table XVII. 
The Half. elapied Time, &c. in Table XVI. 


EER LATITUDE AT SHAH any. 


Kio 0a.05.: 603 of 48. 4 e 
7 * . 8 * my 5 90 0 . 1 | 
10 i * 1 * CER. +6 bo 54 50 ; E v3. 4414. 486 

cam — —— 89 N S908 of 1 3 
The Sun's 2 Dit. 35 10 -By-oblerving ho Sun's Merid. Alt. 
ANON 9 11 17 the ſame * ut . . "was 1 
Fan ". 70 T3 (5 wt £24: 1 to . 28'N 4 8. * + x 
- 8 CO ©) C | wth 47 TY | 

Lat. ' — £14049 ee 1 »Þ 5 2 8 G : 4 
. . — — 
S g 2 i ö wv * 11 | 4d 1 8 

; — * of vg M 7 F. * II. 1 1 
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Being at Sea in Tos 42 19/N. by Account, when the Sun's De- 
clinatich was 12% 76 N. at 10 H. 24 M. A. M. per Watch, the Sun's 


Alt. was 49“ gf, at 1 H. an 3 was 51 59, Ra- | 


_ the Latitude 2 i 
H. M. 8. WER 28 £ 73 0a. 
C hoe 3 
e ee Fe ORE 4B: Sk 
— — Alt. Nat. S. Lat. 4 1 8 16880 
1 36 © 49* gf 75642 Sun's De 12 16 0.01003 
1 14 0 SI 59 78783 — — 
- Rat 1788 
El. 1 2.50 © 0 Diff. N. 8. 3147 l. g 3.49707 
1 El. T. 1 25 o o 1% Leg in Col. a Time is 0.44077 
Sub. ) 15 © Col. of Mid. Time correſponding to 4.11667 
Tr. Ti. 1 10 o Its . in Col. of Riſing i We 3.66542 
T.p.W.1 14 o Log. Ratio Sub. 0.17883. 
Wat.faſto 4 066 the Nat, Num. of mis Lag, 2488646 / 
N. 8. Sun's gr Alt. 255 90 * wy 4 


N. S. 8. Mer. Alt. 81849 = 54 56 56 


Sun 8 Zen, Diſt. PER 
Sun's Decl. — = 16 E dns. | 


Lat. in 47 20 47 20 North 


Here the Latitude found by Computation may be relied on, as it 
differs but one Mile from that uſed in the Operation. 


E N A M Pali K 


Being at Sea in Lat. 50 40! North per Account, when the Sun's 
Declination was 20 o' South, at 10 H. 17 M. A. = per Watch, 
the- Sun's Alt. was found 17 13“, at 11 H. 17 M. A. M. per 
Watch, it was found 19 41'. Required the Latitude ? 


Times, - 


2 NEN "METHOD Or FINDING 


| Times. | Alt. 8 Nat. S. Pat. 50% 40 „19803 


53 Pecl. 20 85 0, 2701 
10 17 0 17 1 235 2 r — 
1 47 % 19 4% 2 : 33682 Logs Ratio” © ©,22504 


2 1 I "00 Dit. N. S. 4083 - 1 Com. 3 361098 
El. T. 0 30 o Its Log. from Col. half Ela Time-is-- Ban 


34 «KO wo Col. of Mid. Time correſponding 94 472032 
1 — — 2 0 Wy 
Tr. Timo 31 0 From Nog, its ** "Rs Col. of Rif, 2, 96067 
3 TJ. p- W. 0 2 . Log. Ratio n N — 
W. no o 120 2 N. A" 2.535863 
| 5 33682 N. S. greateſt Alk. 2 Une 6h 
5 PAT eee 


COR”; 1 of Sun's Mer, Akt, ab- 1. 
; Dit. 69 53 e 14; 1333 | ys 
6 335 vs 8 3 


59 
"But as 42 Nas di firs 4 Miles 6 that by 3 


will be e the Operation, uſing the Lat. laſt found in- 
A Nead — Account. 


M. 8s. Lats 409 50 0% 19775 

aint Tine 30 0 Decl. 20 0 6502701 

8 Log. Ratio = 0,21879 
True Time © 30 0 e 36 109 
Time per Watch o 2 5 „ 5 0,884.30 
; Watch flow ' 9 0 T In Col. Mid. 1 T. 1. o 4371497 


True Time 0 30 0 IE ee of Riſing i is 2,93223 
Foes = | Los. Ratio 021897 
517 Nat. Num. of | 2,71344 

33682 Nat. S. gr. Alt. : | 


— 


Nat. S. Sun's Mer. Alt. 15 34199 = = : 20? of. 


| | Zen. Dif. 70 0 [= | 
F | TS Deel. % 10 08. b 


The Lat. 50 o North, 


1 £15” The 


at Www a a = * mo oo - 


HRE LATITUDE AT SEX wy - 
The Latitude. laſt found, differing only one Mile from that uſed in 


the Operation; may be depended on as the true Latitude,  Hende 
it is plain, that the Operation is repeated with very little additional 
Trouble, but few Alterations being neceſſary. - 


1 , — * 
I of ; * - 
' ; * * * * 1 f > 1 L ” + Y 
$7040, 4579 eee OL IV $10 38 
"A. * * 4 = * * „ * 1 
, k * a 
1 1 * 


» 3 


| Being at Sew in the Latitude of 60® & North by Account, when - 


the Sun was on the Equator, and conſequently had no Declination, 
at 1 H. o M. P. M. per Watch, his Altitude was 28* 57, and at 3 
H. o M. P. M. per Watch, it was 20 42“. Required the true-Lat. 


Times. EE Lat:-60* o/=20,30103. 

4 „K Alt. N: 8. 355 Dec. o 0:220,00008 
x 0 © 28 538848393 — — 

3 0 © 20 42833347 Log. Ratio 0, 30103 

Flap. T. 2 0 0 12956 Its Log. 41824 
El. rd d Log. in Col. of Z Elap.\Time 2 
2 0 0 Its Log. in Col. of Mid. T. 500059 

T. fr. N. 1 © o Its Log. from Col. of Riſing : 53243 
D.perWx o o Log. Ratio 0, 30103 
1704 N. Num. 3523140 

48303 | 


— ——— 


Nat. S, Sun's Mer. Alt. 50007 30 o Sun's Meridian Alt. 


60 o Latitude 
The Latitude by Computation, coming the ſame with the Lati- 


tude by Account, ſhews that the Latitude by Account was right. 


From the foregoing Examples it is plain, that the Operation is the 


fame, whether the Sun hath North or South Declination. And it 


will be the ſame whether the Ship is in a North or South Latitude. 


It is alſo clear, that when the Sun has no Declination, the Secaut, 


rejeting the Index of the Latitude is the Log. Ratio. 


E X A NM NL E N 


| Wanting to go through the N. Channel among the Maldives, and 


by Account being Latitude 7* * N. the Declination being then 
224% N. at 7 K. 25 M. 40 S. A. M. the true Altitude of the 


found 63* 40. Required the Ship's true Latitude? 


COI * 
wt « N 


Sun's Centre was 22 30% and at 10 H. 1 M. 48 8. A. M. it was 


; 1 8 A. * 1 
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* wa. H. M. Ss. „Not. 8. Lat. by Ac. 5 0 og 
Times 10 31 48 — * Harti t 22 * 9003520 
7 25 40 2 — — 
. — Log: Ratio Tis 0503018 
Ekap. ET TS. A. $1355 Its Log. 4,7 1958 
| ZELT. 1 33 04 Its Log, in Col. of W Time = 0,40368 
r het... | 1; N 
r 1 ee 3 9 3 D184 
| True T. 1 28 26 I Log in Col. of Rifin 3586709 
5 NW. 1 28 12 | * mne „03918 
| W. flow o 0 py "Gi Nat. Num. 3582791 


zs to that Di 


90 oo 89623 Nat. S. gr. Alt. 


den 3 96351 N. 4. Sun's Mer. Alt. = 74* 20, 


. 1531 —— 
Decl. . : 22 47 1 
Lat-in | Ws 16 North. ©: 


6 


N. B. As the Tables are only calculated to 30 Seeed the Log 
bor any intermediate Seconds is found by taking the Difference — 


ween the Log. next greater and next leis, and ſaying, as 30 Seconds 
. ſo is the given Seconds to the Difference of 


1 ; or, if it be any even Part, take ſuch a Part of the 
rence, and apply it to the next leſs W but in / thele 


Operations a few Seconds are not regarded. 5 
SECOND OPERA;TION. 


. 100 0,00350 

Dec. 22 47/7 6803528 

; ——— ͤ — 

Th Low, Ratio e e RY 63978 
F | MY ; 71058 

op Wa | "ad. 431) -ut We nee: 

1 7 os e 5 0 H. M. 98 212 
THO TY isn. 

True Tae 1 383 20% 14.349. : 357860 
N. 8. r. Alt. 89623 , _ TS. Ratio 0,03878 
3N. Nu. RIS Log. g. ” | 382822 


N. 8. Sun'sM. Alt Wet et 29. Hence the Lat. in is 7 16N. 


\The Ladle laſt found, , agreeing with chat uſed in the Vw 


it may be taken as the True Latitude; and the Operation is repeat- 


ed with very little NIE Louie, but few Alterations bejng. ne- 


v 


erg reg 


-& 
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vellary. Hence it is plain, that if you are miſtaken ja the Latitude 
by Account, yet by repeating the Work two or three Times, 8 
Us of the Latitude lad found in the next Operation, it-will ag 
Yiſcover itſelf to be true, by being equal to the laſt Suppoſition; 
Which evidently ſhews the Excellency of theſe Tables. 
In the former Examples we haye confidered both Altitudes taken 
at the ſame Place or Station; but as that is ſeldom the Caſe at Sea, 
the neceſſary Correction for any Alteration of Station may be readily 


made as follows: eee 
| A 2 A 4 . : » #1 | TS 5 H. M. | 
Suppoſe the firſt Altitude in the Forendon it 0 5 
The ſecond Altitude in the Afternoon at 2 H. 44M. 14 43 
Difference of Longitude made is 30 Miles W. equal to 6 4 
| 5 os 1 
8 ;/. - 11. HR 
Bubtrated is the elapſed Tine | _— 
Ik a Ship has been failing to the Eaſtward, the aboye two Micbtes 
muſt be added; but unleſs the Difference of Longitude be conſider- 
able, it is not worth Notice, as it will make a very inconſiderable 
Error in the Latitude. Tn, ME EF IE n= 


Again, if the Ship fails or makes towards that Point of the Com 
paſs which the Sun bears 125 ſhe muſt raiſe the Sun's Altitude as 
many Minutes as the Miles ſhe has run towards it; therefore the 
Miles run towards the Sun muſt be added to the firſt Altitude; but 
if ailing from the Sun, the ſame muſt be ſubtrated : It they are but 
few, they are not worth minding and then the Seaman may make 
a very good Eſtimatign by looking at the Log- board only, who, by 
that, will be able to aſcertain the Diſtance failed to, or from the 
Sun, between the Obſervations, which will be of ſufficient ExaQ- 
neſs in the Practice of Navigation; and if the Ship makes Pane 
with the Sun's Bearing, it may be readily found by the Table 
Difference of Latitude and Departure; and then either add or ſub= 
tract, according as the Caſe requires; as may be ſeen in the follow- 
ing Examples, which are inſerted fot the Benefit of thoſe who require 
a greater Degree of Accuracy, . My: 

| | | | 

| Sx A MP B EF 

- Suppoſe a Ship from the Bay of Biſcay, bound to the Erigliſh 

Channel, in a briſk Gale running N. by E. 4 E. per Compaſs at the 

Rate of 9 Knots per Hour, at 10 H, o M. A. M. per Watch; ob- 

ferved the Sun's Altitude 13 18/ bearing South 4 E. by Compaſs, 

and at 1 H. 40 M. P. M. per Watch, the Sun's Altitude again was 

found 14* 1 5/, the Latitude by Account being 49 07 N. and the 
Sun's Declination 23* 28 8. Requited the true Latitude, 5 


. 1 . d F 
—_—— a 


@& * 
. IP. Oi” 4 


1 % mn 
2 4 * 
— ' 1 . . 7 — 


/ 


* 


1 50 E M3THOD: er rinoiNe 


3 125 . 2: n the fill Altitode. 


24k . 


40 The d . 'Obſervation is 10 H. O. M. AM.” and of 
. *he ſecond 1 H. 40 M. P. M. the Elapſed Time is 3 Hours 40 

As Rate of Sailing i is 9 Miles per Hour; then ſay, by the ge 
hree, as . H. is to 9 liles, | Sis 3 f. 4% M. 10 3 M 


Diſtance run in the Elapſed Lime. 
. 1 the Sun's Bearing at the firſt Obſervation is. South 2 E. 


ſite Point to which is N. 4 W. or 4 Point, and the Ship's 


Cour e during the Elap. Time is N. by E. 1 E. 1 4 Points, ſo the 
ſe of Ship's/Courſe with the Sun's Bearing is 2 1 Points. 
e in the Table of Difference of Latitude and Departure, to 
the Courſe 1 Points, and Diſtance 33, the Difference of 2 
Is 29, and 2 Ship is ſailing from the Sun; therefore from: the firſt 
= bleed Altitude 13* 18/ take 29/, the Remainder 12 49/, the firſt 
Altitude corrected, which is to be uſed in the 3 as follows: 


FFF „„ Dies, 7 9 i ©,18554 
wr ell 4 o O 141g 24615 Decl. 23 2 375 
1 4% o 12 BEND - © 1 
Een — — Log. Rado 9022303 
FLY 3 40 0 Diff, N. S. 2430 Its $7.5 238561 
EEE 9 1 50 0 | e 
N00 0 10 0 Tim me comeſponling to rhe 3794423 
P's oy 2. 140. 0 e in Col. of Riſing i is 38597170 
„ eee e ee | Log. Ratio 8022303 
„ 90 8 0 Nat. Num. of , 
x _ '17 33 | Wo 24615 / 5 | | | edt NEO TIP 
Zen; Diſt 72 25 N. S. M. Ale, 0221 17 1 
'D Fs «ab fy" 


Let, 4 37 N. 


8 But as the 8 Computation Liffers coulilerably from hat 
by Account, the Work muſt be repeated. = 
Lat. 48 57/=0,18262 


t e 44 Dec. 23 ay 003749 


„ 2 Ratio 90220171 


4 r \3 - HM. «Hh Diff. N. 8. * Its I 338561 

e ee ee Ball OM... 1 | le Log. ' 0,33559 
„ ; Z | 1 

0 10 0 Tine anſwering to 394131 


—— — — 


1 ; A - 1 Ia · in Col. of Riſing 3,97 70 


iles, the | 


ous” 


St * 


2 & 


THE LATITUDE Ar En. A ke 
545 1 90 32081 — 2 5 9 x ils boy doe ha 330% 0 


i Ie Ratio, en ae 
r 5 —— — 
Zen, Diſt. 72 ö . Nat, Numpof T 578459 
_ — 2 ' 24915 Et - CZ QI ot 82 LN 


Lats 48 55N. 39259 N. 8. Mer. Alk. 1 ape © 77 
be differing {259 Miles from that E 5 
rere 1. 1 


——  ——_—_— „ 


dete 97 71 E X A »/M' P Pit; E VII. 93 f 


„A Ship failing N. E. half E. by-Compaſs, nt the Rate of 9 Knots 
1 251 31 M. 40 S. P. M. per Watch I found the Alti- 
tude of the Sun's lower Land 28% 20/ a the Horizon of the Sea, 
the Eye being elevated 20 Feet above the Surface of-the . 5 
the San s Bearing by Compaſs TP the ſame Time 8. by W. ber 
at 2 H. 58 M. 20 8. FM. atch, the e Sun's 
lower Limb was 16 41 above the Horizon, the Eye beigg elevated 
as before, and the Latitude by Account, at the Time of the laſt Oh 
tration, was 48 o' North, and the Declination,.43*..17' Sou 
Required the true Latitude at "taking the laſt Obſervatign, mY 
Firſt obſerved Alt. of S's lower Limb 28* 20 Second itt 16* 4 
Refraction to be ange en „ en zd 1 h 21 an be | 
| ** 253] 46 GAR er 1 


Correction for Refraction N 18 YL . 
Dip of the Horizon ſubtractdctcc 4 1 | 
App. All. e er be vabbe gl] ©: £9 I 5762 84 5 F 
dun $emi-ciaweter added Menz * '@ 16 * oo 4. 0 6 6 
An I 215% 17 de 
Corte Altitdes of Sun's Centre | 28 30 Mos of 1218 50 , 
Nuss, W 501 den 143.1 Lf 29d od 


Canton Gr the firſt 1 Ml 505 Jo AT 


The Time of the firſt, Obſervation © H. M. 40 8. p71 
the Second 2 H. 58 M. 20 S. P. M. ſo the iel T ine is 2 44 
57 40.S.; the Rate of 1 08 is 9 Miles pes Hour. Then as. 1H; 

Ales 2 H. 26 M. 40 8 9 24 MS; MN Diſta 

Elapſed Time. e jet ee 


| Again, the wet) 8 Beatin at 755 firſt Obſervation is 8. by? W. the 
ſite Point to which is gt by E. gr 1 Point: 
Fy Ship's Courſe during the Ela. Time is N. E. 3 E. or 44 Pts. 
the Angle of the Ship's Courſe with 
'the Sun's Bearing is IV. Lv. LE. r. 


In the Table of Difference of Latitude and Deporturs, to hs 
Courſe 3 X Points, and Diſtance 22 Miles, the Difference of Lati- 
tude is 17 Miles, while the Ship ſails from the dun. 
D d 2 Where 


TH 'N . METHOD OF FINDING 


5 firſt ie Altitude to be uſed in the Operation. 


.. Alt. N.. Lat. by Ac. 2 75 7. alt 


Nimes a 37 40 — 4.0 "$7981: + 


ab 


Ela) T. 2 26 2 26 D Ns 18326 "Ins Its 
— — 


. on F317 . 40 We X11 


1 1 034007 Tis Loy: den Colcof f burt Toe / 9550238 
: '1 46 6 za lu C of Mid. Time See 295156 $156 


Hog: Dia 776 ae oa. of . 31955 ! 


, * FP 
COT” WITT TFT  TE3 1 
7 4 = ; 1 N 8. 


5 oh 2 ew 7 5 4361107 


5 3 as it © differs. bot "I Mites from the Latitude by A be um 
{my he * as the w Laitude. 


5 Queſtions for Esel. 


— — 


a 
Ne A} ' 
4 2 1 „ „ of 
#1 i; © be 84 * 
9 : 


\ 3ſt Being at Sea in . by Accord 2g 39 » 28'N, when the Sand 


Peclia was 205 # kt £1 o M. 15 8. A. M. per Watch, 
the Altitude of TEM g lower Lim was oblerved to be 68® 18' 45% 
and at 12 H. 26 M. 28 8. P. M. it was 09.58), the Height of the 
Eye. being 21 Feet above the Andre of he 0; Required the 

* of n 22 1 lh 
ur e de fo N. by Ae: H. 17 . 
N off cc t, at 10 17M, 
82 AP" be Watch, 74 40. by Ace the +. 's * Lan 
0 8. it was 


ble ve and at 
2 31 4 whit Wee kd a 550 Wia nt ht of the 


Eye 21 Peet above the des. Required | the Latitude i in? 

. Anſwer, 30 ON. 

3d. er Ship at Sex, in Lat. 47 47 34 N. e 470 ll. 
$5 M. 308. by Watch, the Altitude of 155 Sun's lower Limb was 
17? 24% Bearing by Comp s S. b E. A E. and at 2 H. 54 M, 
10 8. his Altitude was 21 45 Z, the Declination b ng then 100 


2 . * S. at the Rate of 7 Knots pet Hour, 


Kune, 47 24 N. 5 | | - 


firſt obſerved Altitude 28* 30' — 17 w_ 13 the 


Ratio * 8 
* 1 i . 1 „ + Fat, ee 


: * ths the Height of the Eye 20 Feet above the Sea, and the Ship's 


A 


1 —_— 1 1 Py 


— 2 


THE EAT IT/UDE)/ AT: 58 A ITY 


ab. At 1 H. 28 M. 20 8. A. M. per Watch, the Altitude uf the 
$un's lower Limb was 289% the San bearing then 8. by W. 
Cotmpaſs. At 2 H. 38 M. 20 8. P. M. his Altitude was: 16 


and the. Latityve then by Account % 50 N. the 
during the Elapſed Time was N. E. Sith? her Larhoatd. 1 on 
failing at the Rate of fix Knots, and made half a Point Lee 
* — . was dy ” wg 2 . Alutude was taken? 

L e N ee * 


| By we Si s Courſe per geben Its Courts 


way; if auy, bei the 1 by 
IR correed for the Lorry only, Hi wc be. V appr. | 


— the Variation of 8 Compaſs be en applied, both to the 4 
rſe and the Sun's Bearing, it would not have made any 


in the Operation or Reſult; 28 the An le formed FTI vill 
=_ be the lame, whether they are both 


or when the ariation is allo! on both. 


This Method i fading the Larltude is &f tte Tt mY 


there are ſo many Circumſtances at Sea, which den * me Opps rti- 
nity of having the Sun's. Meridian Altitude; and Se e knowing the 
true Latitude is of the greateſt Conſequence, eſpecially in coming 
ol the pr Mt 8 & c. where there are frequent Ore 

ouds, ev * dught ta be ready at determining his Lati- 


Sy by this 
july, by not ſee the Sun 1115 the Meridian. 


| Nope. The nearer to Noon the 6 EE are and the "AT 
boy rovided the elapſed Time: 5 wth much leſs than Half the F 
1 


me, when they are. bot 1 the ſame Side of Noon, nor 


much greater than Once = 


f the greater 1 Ne 
on different e e aha 1 


3 


To find the Latitude by the Meridian — of the Vicoa, 


N Page 6th of the Month in me Nautical Almanack, find the 


Time of the Moon's paſſing over the Meridian of Greenwich. 
Turn the Longitude into T ime, by Table XVIII. and add it ta 


the above Time, 15 it be Weſt, but ſubtract it, if it be Eaſt; The 
dum, or Difference, will be nearly the Time of her Paſſage over the 


Meridian of the Place of Obſervation; which call Reduced Time, 

In Page 7th of the Month in the Almanack, find the Moon's 
Semidiameter and Horizontal Parallax, at the Reduced Time. 

Take the Difference between the Moon's Semidiameter and Dip, 


100 add it to | he obſerved Alt. wh if the lower Limb was obſerver, | 


bur 


the Height of the Eye 20 Feet, his Declination being is | 


thod, whenever an Opportunity e. ** 5 | 


_— Nr. METHOD or FINDING 


but ſubtract it,. b eh4-appitr Thad was obſerved : The Sum or Dit. 
Z ference will be the apparent Altitude of her Center. 
3 From the Proportional ithm of the Moan” e Pa 
| found\in Table XIX. increaſing its Index by 10, ſubtract 
h | Cocſine of the Moons a parent Alt. the Remainder will 
be the 10 d : of the Moon't en in Altitude, from which 
take her Refraftion,! the Difference will be a Correction, which being 
added to the apparent Altitude, will give the true Altitude of her 
Center ; Hence the Zenith Diſtance, to which apply her Declina- 
tion, and you will have the Latitude. 
_'Nore. The Modis Declination is ſet down in Page the 6th of 
the Month for every Noon and Midnight in the Nautical Almanack, 
Therefore find the Declination'for the "neareſt Noon and Mid. 
night both before and after the reduced Time, and take the Diffe. 
xehice, [YRS han 
Then as 12 Hours: is to the Difference in 12 air; "its the 
wiuced Time : to a proportional Part; which being added to, or 
ſubtracted from the Declination the Noon or Midnight before the 
> 505 Time, according as it is Fn nereaſing or decreaſing, will give 
e at the Time and Ker, of | e eee —_ - 


« Lone" eh e ee e E' uf ad gi No e 
34 h * 
Fon 021 his | I. dS: e or! 


* 
Suppoſe bn Sept. 21, 1796, in Lang 45% Welt Se AKC a of 
the Moon's lower Eimb, when” on the Meridian South 'of the Ob. 
ſerver, ſhould be 67 43 5 the Eye doing 35” TE above the Sea, 
Required the Latitude? ; 
By the Almanack, the Moan paſſes over the Meridian of "8 7 
widy that Day at 16H. 10 M. Afternoon, | and the 45 Weſt turned 
into Time, and added to it, gives 19 H. 10 M. that is, 7 H. 10 M. 
ou gh. the Time the paſſes the NS. of the Place of 
rvation. © 
Hor. Par. 59/15“ "og Ag 10,4826 Moon's obl. Alt. 67* 4 00 
App. Alt. 87 55 Log. Coſine 9,5751 Sem. Diam. 16? 21 


08 N 3 yy 5 1 
Prop. L, of M's P. in Alt. 22/ 16” 9075 | 
Moon's Reiraction 23 App. Alt” 6) 35 4 


pr kate hes nf, x og 33 cores. of Moon's Ale. 27 . 
5 : en 21ft, 
Moon's Decl. at Midnight 77 ant oy. 37 M's tr. Alt, 68 16 37 
. Sept. 220, Ditto at Noon 19 23 3 Moon's Dec. 9 LY 


— — a | 
1 2. yr 40 Zen. Diſt. 21 43 38 
n, d 755 THANE; : 9 38 Decl. 18 F oN 


Sek 


5 10 dee Lat. in 40 23 3N 

8 . If the ae Mirntes a are taken and the met rejected, 
it will be 3 exact for the Purpoſe of finding the Latitude. 

EX A M 4 LE 


” 


IAR LATITUDE AT SEA ug 


14 


. : 4 5 = + = ; > E pe 
\ t -of * R , . .. 4 : f : | f a 2 ” ' 
N . * / | * f 4 : * . * % * 7 


Suppoſe on Dec. 13, 1796, in Long. 30 Eaſt, the Alt. of the 
Moon's upper Limb Wale de obſerved 0 ba i Meridian, being 
Yen 15 56 15% the Eye 20 Feet above the Sea. Required the 
atitude !' ' | N | 2 
The Moon paſſes over the Meridian of Greenwich that Day, by 
the Almanack, at 11 H. 23 M. Afternoon, The Long. in Time 
2 H. ſubtracted from 11 H. wks: leaves 9 H. 23 M. for the Time 
ſhe paſſes the Meridian at the Place of Obſervation. . 
At this Time the Moon's Semi-diameter is found to be 160 41% 
and her Horizontal Parallax 61/ 10%. 
H. Par. 61 10“ P. L. 10,4687 Alt. Moon's up. L. 5615 @. 
Ap. Alt. 55 4 Coſ. 9,7487 Sem. Diam. 16041“ | 


eprom. , 


P. Log. of P. in Alt. 34 18” o —1— 
— Cor. of Moon's Alt. 33 40 


33 40 $ * 
al. 3 + - , Moon's Alt. 56 27 43 
Moon's Decl. Dec. 13 at Noon 19* 18 | go 0 0 
Ditto at Midnight | 20 59 — — 
1 I 41 | $ 8 


As 12 H. au: :9 H. 23:1" 19 
BIS Jecl. at Noon 19 18 


118 


1 5 Cri. cdl Lat. 54 9 17N 
To find the Latitude by the Meridian Altitude of à Planet. 
In Pa 4th of the Month in the Nautical Almanack are given 


the Declinations and Times of the Planets Paſſage over the Meridian 


of Greenwich every 6 Days. '  _ \ 
Reduce the Longitude into Time, and add it to, or ſubtract it 


from, the Times of their Paſſages over the Meridian of Greenwich, 5 


according as their Longitude is Eaſt or Weſt ; The Sum or Diffe- 


rence will be the Time they paſs the Meridian of the Place of Ob- 
ſervation : Correct the obſerved Altitude for the Dip and RefraQtion, 


with this correct Altitude and Declination find the Latitude; as for 
EXAMPLE; 


f 


Suppoſe in Longitude 45*W. on October I, 1796, the Meridian 


Altitude of Jupiter, when South of the Obſerver, thould be 41* 3o', 


dhe Eye 22 Feet above the Sea, and the Latitude be required! 


= Declin. 40 37 0 


0 NEW METHOD or FINDING, de. 


By the Almanaek Jupiter paſſes the Meridian of Greenwich that 
Day at 9 H. 53 M. Aa and 3 H. the Longs in Time, added 


do it, gives 83. M. after T rer r Me- 
e W 8 | 


bu 


TT Fa Alt. . 0 
bre + Nel. 4 8 0 5 32 


N N N True All. . 0 25 * 

FO SGI it's ors 

Y 1 1 . 1 35 32 8. 
Decl. 11 12 08. 
1 


be Detlination of the Planets are ſet down: for every 6 Days, 
\ * may be dn 1 intermediate 0 wy WET Proportional 
_ Tarts. vo 


4 


JARALLAX is the Difference between the Altitude of the MW 
Moon, or Star, and the Altitude of the ſame Object ſeen at the 
me Time from the Earth's Surface; or it is the Angle the Earth's 


Semi-diameter would _ A by an Obſerver e at the Sun, 


Moon, or Star. 

The Parallax of the Heavenly Bodies are le when in the 
Horizon, hente called the mens Mer Parallax 3 that of the Moon's is 
ſet down in the Nautical Almanacks for every Noon and Midnight, 
and lies between 5% and 62/; the Parallax diminiſhes according to 


the Altitude of the Object until it comes to the Zenith, where it is 


nothing ; the Difference of the Elevation of Objects is called the Pa- 
rallax in Altitude, and it is eaſy calculated by ſaying, as Radius is to 
the Horizontal Parallax, fo is the Co- ſine of the A titude to the Pas 
rallax in Altitude: Now, as all. Objects are depreſſed by their Pa- 
rallax, ſo they. are elevated above their true Altitudes by Refraction. 
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— * * 
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| rar wore 5 
eee 27 i | H- 4.280 LT # MT nne ee 
n X " | WT . 1 8 — 1 * f 
i | 0 7-31 neee Dane 'p RY [ 
Let PT repreſent the Earth, T the Centre, MY V a Part of the 


Moon's Orbit, DD Fart of, the Sun's Orbit, and the rational as well | 
At ooo ooo” 
Now, an Obſerver at T. will ſee the Moon in the Line Y R, when, 
nother at P at the ſame Time will ſee her in the Line) A in the; 
ſelible Horizon, and the Angle Þ b T = MT B =A I R is the 
Horizontal Parallax ſet down in the Nautical Almanack for every 
Noon and Midnight, and lies between 54 and 62“; this Angle di- 
miniſhes as. the Objet approaches the Zenith; for-ſuppoſe the Moon 
in the Line Pg the Sg DO = Pd T is leſs than the < ADR = 
KT pP, fill diminiſhing until it comes to the Zenith Z, where 
it is nothing. To find the Diminution of Parallax in Altitude, fay,; 
2s Radius; is to the Horizontal Parallax, ;; ſo is the Co- ſine of 
the Ae Altitude: to the Parallax in Altitude. 
The Parallax of the Moon is greater than any of the reſt of the 
Planets, owing to her being neareſt the Eatth, the vaſt Diſtance of 
Sun and Stars rendering their Parallax ſo ſmall, that they are often 
neglected in Nautical ulations; for ſuppoſa the Sun at F or 8, 
then the < TF PE TF is the Sun's Parallax, about 8 4 Seconds. 
Having the Earth's Semi- diameter and the Parallax of any uf the 
Planets, their Diſtance may be found, by ſaying, ab the Tangent of 
the Parallax : is to the Earth's Semi-diameter in Miles ;: fo is Ra- 


o_—_ 


* 


dius: to the Diſtan te. yr INS. it 
Having the Diſtance: the Parallax is found by ſaying, As the Diſ- 
tance: is to Radius :; ſo is the . meter: to the Tan 
ger e theiPuralizx,. 7 x 17% 5 | 
- The Earth's: Semi- diameter is 1146 Nautical Leagues, the Sun's 
Diſtance from the Earth is 27,809, 344, the Moon 69,059, Mercury 
10,704,563, Venus 20,115,400, Mats 42,372,897, Jupiter 
146355833, and Saturn 265,283,603 Leagues, Ts 
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for the O. 
any conyenient Time in 14 | hong 2» 33 42 r 5 5 Hooly Giftant 


the 


"7b: METHOD OF-FINDING -; - 


do find the _—_— and hy; regulate the going | 


_ of the Watch. 


MONG/ the; Methods propoſed, that by equ 
Sun \ ay very fit for Practipe at by 
At the fn when the beg ands ini need of ben 

ervations Ae the Syn's- Altitu 


Ititudes of the 


regulated, 
taken at 


from the Meridian. Set down the Altitude with the correſponding 


Time exactly (the Index ns yy 25 5 {et to the Morning Alti- 


tude): Note down the Time of the ſame Altitude in the _ ; 
Half the Sum of theſe two Times, is the apparent Time ſhe op by 
the Clock or Watch when the Sun was upon 2 Meridian & that 
Place, But it muſt here be obſerved, that if the ge of Necli- 
5575 Ra reno Lenka the _ Time, it muſt be allowed 
| A ifference to, ox ſubtracting it fro ſecand 
25 ike i ay is TOE or dect i 
1 — taken in che 


Clouds, haye a correſponding one in the Afternoon; it is therefore 
pos to take ſeveral * Were In ordet to, ſecure à corre- 


taken dn both Sides of the Meridian, it will beſt to find the 
es for each Fair, and the Means of all the Noon thus found for 
true one. 


When there is Rekſon' to believe that the Watch gains or Joſes 


conſiderably, other Sets of Obſervations may be taken on {ucceffive 
Days, . — the Dai hy rs may be found and allowed for ; 
by which Mogi the Artiſt will baye little more to do in fitiding his 


being n 


| Longitade by Obſervation,” than to reduce the obſerved Diſtance of 
bjects to the trye Diſtance of their 9 the 8 8 Time 
'E X A M PLE E. ; 2 
185 1996, ſuppoſe that at 1 May 1 6, in 
May 30 — Forenoon, and ſuppoſe at aeg Mg 
the Sun had equal Alti have equal . alt wo 
the -Thb * n be te- the going of the Watch? 
ET \; TheDiſtane the Time from 


n by the Watch eh tegulated. 
72 
- 2H, 16M. Anernomrby Wah nom, and at 
1 28 firſt was 5 7. is 


i ppg 1 5 » wang FR 
leder er Wark 11 38 grant muſt be ſet 7. Ant 
Tue Noog 12 © the Arch, to ond 10 tho 
Morning Alt. whence the Watch 
_ Warch flow 3 will be found q ane 


A 


that 
Forenoon cannot, by the interpoſition 05 


ding one in the Afternoon,” An "if ſeverat equal Akitudes can 


0 


Sum and Remainder, then add — am 


fv 


TRE TON AT/ SEA 2% 


Here it is ſuppoſed that the Ship is lying by or makes no Way 
through the Water; but if ſhe is ſailing to or from the 8 Ry Proper 
Allowahce muſt be made for her Run, g ring the to Thine, but 


the following Methods # * the Tinje ill 
poſe at Sea. wW 


To find the apparent Time by the Sus Altitude. 


Fin the Ship's Latitude and Longitude by Account) at the rue 
of Obſervation, by carrying the Reckonin — to that Ti 
b b wall aut; cake the Alticude” of the Sun's 
ower Limb, - 

Take the Difference between the 8mi-dizmeter and Dip of the , 
Horizon, and add it to the obſerved Altitude, the Sum will be the 
Sun's apparent Altitude. 

Take the Difference between the Zan' 8 Refraction and pan 
In Altitude, and ſubtract it from the apparent Altitude; the Remains 
der will be the true A. of the Sun's Centre; hence pe true 
Zenith Diſtance. 

Turn the, Ship's Lon true into Time, and either add to or he 
tract from the Time per Watch, according as it is Eaſt. or Weſt; 
the Sum, or Difference, will be the rediiced or fuppoſed Time at the 
Place of Obſervation. 
Take the Sun's Declination ont of the Nautical Almanack, arid - 
proportion it to the reduced Time: With the Sun' s true Declina- 
1 = 1 5 Diſtance 3 then, | 
The Zenith Diſtanc 1 83 
toge! ng The Co-Latitude, a 7 e 15 
Polar Diſtance into dhe * : 
From half this Sum ſubtract the Zenith Diſtanerz noting the half 


The Log. Co-Secant of the Comp. of the Lat. PE; beit 


Log. Co-Secant of the Polar 
The Jag Sine of the half Sum, and Porte ; a 
The Sine of Difference into one Sum. : 


Half the SA of theſe four Logarithms will vive the Log Co-line 
of half the Hour Angle; which —_ doubled Nas turned into Time; 


allowing 15 Degrees for every Hour, &c: or more briefly by the 
able, will give the s or every Bl if "hg Altitude was taken in the 


.f but if in the Forenoon; its Complement to 24 Hours 
will be the true Timb, l from the preceding, or Neon bes 


fore, 


Wen. The Refradtior is found in | Table V. of this Bobble. 
. The Dip! © „iin Table VI. in ditto. 


5 The Sun's Parallax in Alt. Table VII. in ditt. 
The Sun's Decl. in Page 2d of the Month and, 


The Sun's Semi diamaker in Page 3d of the Mou a 
manack. 


the Nautical Al 


wer EY Par , 


B63 _ EXAMPLE. 


= 


: — 3 + METHOD o #INDING-- 
7 BY * A M Pr L. E I. 


"das a Ship" at Sea in Cl 30 54'N, and Vs 35* of 
g by Account, on the 7th of May, 1796, at 5 30 M. 
M. by atch, the Altitude of the Sun's lower Limb was ob- 


. ſerved to be 15 45, the Eye being 18 Feet above the Water. Re- 
quired the true apparent Time when the Obſervation was made ? 


Obſ. Alt, Sun's lower Limb 45 % L. 39 5 = 


Now as 24 H. 160 10; 7H 52/2 51 , which added to 17? 
| 3 24% the Sun's Declination the preceding 1225 gives 17” 10 41” 
the Sun's true Declination at the Time and Place of Obſervation, 
Which being en from 90, leaves 95 4 12 85 the Polar 


* 1553“ 27 „n 50. 6 bs 
43 8 H. M. 

Dif, . N 1 7 — 11 50 Time at 810 5. 5 5 

| — Long. 35% 30 — , 2 22 

* Alt. : nd $ 50 1 — 

| Ref. 3 17 Para. 8= n Supp. Time at Ship | EE 
Sun s true Alt. 13 53 41 S's Dec. 57 ih 1% 5 I" 
A l Ditto, oF 2¹ 3 

; Zen. Dit. e oe 74 6 19 bay Dir * 16 10 


Diſtance. 8 ee 4 L 
Zen. Diſt. 74 5 67 19% . e 
Co. Lat. 30 6 © Co. Secant 011511 
Polar Diſt, 72 49 Co. Secant 6,01983 

3 | 5 197 1 3 | $9 3 £1657 E. "+ 
Half Sum 98 30 49 og. Sine 

Zen Diſt. 74 6 19 3 a Fs 
ee sine 
e dy | Sum 


| Hatou Aug 4 At. 33, = 3 Sum: — 


Hour A le. 7. 23 82 l. 32” true e Tine at slip. 
25 b . | 2 9 1 32 Time per 5 6) wg 


n 


* es 5 
Nor. Co. Secant ex an is 
equt a the Arithmetic Ce fr cf tat Angle og 


ne le x AM PLE 


, yy wc, a. 


ru LONG1TUDS Ar 884. .- 


Suppoſe in the F e eee 1 85 
1 30 N. and Long. 52 Eaſt, the Altitude of 'the Rs — 
imb ſhould be found % ander, the Eye being 22 Feet above the 
Sea. Required the true Time of the Day ? A) 
Times. Altitudes. - e 
H. M. Lat. re 300 Tims 
„ 1907428 - 90 08%. 12556 L116 


14% 9 14 1 Co; Lat. 38 30 


3) 25 3 49.39 

—— — — 

Mean 8 21 13 33 

Obſ. Alt: 7 13 en, Sun's Decl. 08. 9 

Sem-di. 16 * | Ditto, Os. 10 

Dip 4 

Diff. 0 11 37 bit of day Dee. 44 
1344 3 8 48 
? 3 3 22 44": ich. 92 15 59 

True Altitude 13 40 46 True Deein. nn 6 54 47 

„ een | | $900,009 

Zen. Diſt. 6 19 14 Polar Diſt. + 96 54 47. 

Co. Lat. . © . Co, Sec. 0,20585 . 

Polar Diſt. 54 47 Co. Scce. 0500317 

Sum . 2) 211 44 1 4 


%% „% 
Zen. Diſt. 76 19 14 N J 5 | 


Remainder 29 32 - | Log. Sine Jo 9,600 


Half abt 285 49 . 2) 1,8851656 


Hour Angle 5 7 zn. * „ mo 


Here 3H. 50 M. 32 8. ſubtracted from 2 leaves 20 H. 
9 M. 28 8. the true ns fm Naas; Oh a, or 8 H. ꝙ M. 288. 
in the Forenoon, Oct. 10, * the common Wa * es 
Time. Watch faſt 11 M. 32 


Norz. Le e the Naming 12 Hours aaf 
added to it to, give the Time from laſt Noon. ＋ c 
0 


„ METO H br NINE 
T's find the apparent Time by the Altitude of a fixed Star, | 


esa Obs Akt for che Dip and RefraQion. 
+ Find the Ship's Lat. by Account at the Time of Obſervation. 
'Find the . ght Aſcenſion and r e XIII. 


: e | 
og 7 nith Wes V6.4 
| Co. Lande — Þ . "21 


-.--< Polar Dift. . 85 1 v2: ol 
Teen half this Sum fubcca$t the Zenith Dif. noting th hull Su 


* nt wanker 
| Lag. Co. Set, of Complement of the Lat Rejdin heir 
5 "Jaw Co. Sec. of Polar Diſtance, | 21S — 
Log. Sine half the Sum, and the — 
5g; Log. Sine Remainder into one Sum. | 
x Fi ah Bum of thee four Loris wil be ths Loy. Co Sv 


© . - of half Hour Angle, 


Turn this — Angle into Times and apply it to the Star's 
- Right Aſcenſion, by ſubtracting it when the Star is Eaſt of the Me- 
xidiaty, or adding it when it is Teſt of the Metidian, their Sum or 
e eee 


From the 8 of the Meridian (increaſed by 24 if 
neceſſary) ſubtract the Sun's Right Aſcenſion the preceding Noon at 
Greenwich, taken from Pa "I of the Month in the Nautical Al- 
manack, the Remainder will be the apparent Time at Ship nearly. 
To chis Time apply — Long. of the Ship from Greenwich 
turned imo Time, by adding it when it is Weſt, or ſubtracting it 
when it is Eaſt, the Sum or Difference will be the apparent Time 
of the Obſervation nearly by the Meridian of Greenwich. 
Then fay, as 24 Hours is to the daily Variation of Sun's Right 
Aſcenſion, ſo is this Time to a Number of Minutes and Seconds, 
- which ſubtracted from the above Time, leaves the correct apparent 
— at 921 


* . 


EXAMPLE 4 


3 par 5th, 1796 in Lat. 9% 45! South, and Long. 30? 

| 10 aſt of l e Alt. of the Star Procyon, he then 
Eaſt of the Meridian, ſhould be 286 16%; and the * 18 Feet above 
the Surface of the dea. Required the true Time? | 


Sears Ob. Alt. 916% of Bat. Ace, 1 
; N 7% 2Þ1 5 3 


| = * 5 2 A Ss * , « 

: Hh y L257 : A WT 
, 8 . oy 
1 8 FE ? 


12 


1 
A 


THE: LONGITUDE AT TT We 
128 19 ip e, Dat, e 


ne 


Ten. „ 51 49 5 49 50 by p. Die; we * 
l i 29.4 58 2 3 G0 * 9 , : 
5 © 5 o Log. Co. Sec. ©,0039 ler. 


„% 


7 1 YR Sine 5 1 
— i 


— 


1 2) 19.87387 © 


Hour Angle aps 


Star's . = 12 = 


Right Aſcenſion of —_— 
Increaſed * | . 


. 


bs Right Atenn at Non 
Time at Ship'nearh _— RT 
a e gd 


» - 


Time at Greenwich hearly * ain ¶ ͤ oboe; 
TE inn | : ut 

ann "1 V 
Ditto 1 r 10 x ” g * #7 * a | ! 


6# 4 


9 A 339i 4 
Daily Diff 5 . 
; ly rence. TO 3.30 1 ES 
e ' * 2 


Then fh, 2 84 H. f 27 30 68. 32 1 ö, 18M. 59 8. 2M. 98. 
which ſubtracted from 16 H. 2 M. 28. the Time at Ship nearly, 
leaves 16 H. x7 M. 53 S. the true Time, at Ship after Noon, or 
4k. 17M, 338. A * | r 


hs} 


# * = - * - 1 
a * g= +. * - : 
« As - F * * 4 , pe 4 ' a 9 * 
* ” * e 
: 9 . 0 f 1 . * * 
: 0 . : : , . "+ | 1 13 4 - 
_ . } 
* i * 4 1 | | E X 4 A M 1 L 
© y : . 4 4 wa © * aw _—_ PP . 4 * 2 
« 4 2 3 * 
* by 4 0 = * 
— = * - 
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my 282 * Sine I — Wt 


i 
| — — : N 


= 


5 


. its 5 or FINDIN 0 


re * RK * We L E - 


_— 14, 1796, in Lat. 48” 56 N. Long. 66* vy 
ws * of Aldeberan, When Welt of the Meridian, ſhould be 

24 3, the Height of the Obſerver's Eye 21 Feet above the 
| Surface of the Sea. Required the true appatent Lime at Ship. 


Obſ. Alt. Star Ald. 22 2 30“ Last. by Acc. 438 56N,. 


Refrac. 2 18” , 1A AY. bf e 90 
Dip 4, _ — r r 


Star's true Alt. 22 17 50 7 Wy OE — 
8 25 88 2 Star's D 
1e 90 wu? $2. reg. 


— — 


"EP 4 E , | \ 
—U 2 ——— —— 2 


AD Dil. 10 
| ters 076g 68 To lar Diſt. 


S e 73 544 


—— 4 


Half Sum 20 25. 
Zen. Diſt. 7 44.10 
| Remainder — 23.38.45 
; 15 5 * 8 ˖ | | 
Half Hour 5 5 3%%%/%ʃ6Rh) Half Sum _ 
Hour Angle x Ti oc . J 
our 74 20 — = in n 4 37 172 
Star's Right Aſcenſion. 4 24 5 : 
1 Right Aſcenſion of bn 9 21 34 
4 Sun's Right Aſcenſion  _ 1 33 30 
Ap. Time at She 748 4 
Long. 66 W. in Time e's! "HY: Wh 
1 App. Time : at 1 12 12 4 | 
: ' Sun's Right Aſcenſion, Kit 14 5 1 33 30 49 : 


Ditto 15 * 171 


i \ 


F 
— 


Daily Difference | 15 41 | 
Then fay, as 24 H.: 3M. 4 33 12 M. 48.: 1 M. 528. fr 
wich ſubtracted from 7 H. 4 re S. the apparent Time at Ship 8 
b- nearly, leaves 7 H. 46M. 12 8 corrredt 7. Time at 1 . 
8 ol. 
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-;NoTE. This Method of finding the. Dr is certain, . 
good Horizon be obtained in the Night; but as that a 0 ways 
the Caſe, it is beſt to regulate the Wazch by the Sun... 
By the os 1 758 te Wa Time is « gegerally 0 1 2. 
u make e following, i amewhat ſhorter. .. 
bough ſo e Sun or, Star's Paine, 20 Een * Las 
are both North or both South, their Sum“, but if one be North. a 
the other South, their Difference is the Meridian Altitude, 
From the Natural Sine of the Sun or Star's Mer. Alt. MI the 
Natural Sine of the true Altitude. «1.0 
Then add together * 
The Log. Co. Sec. of the Comp. . the Lat. agg "8 
The Log. Sec, of the Sun or Star's Decl. and Indexes 
The Log. of the Diff. of the Natural Sines into one um. 
The Sum of theſe three —— —_ found in the Column 
of Riſing, the Hours, Min econds correſponding to it, 
be — Time from NG Noon when the Altitude was Se hs 
The four laſt Examples may be worked by the above Methods? 
I the Sam exceeds go? ſubtract it from 180, and the Remainder will 
be the Meridian Alder J 4 }/ A 8 


ro EXAMPLE, aud .oS 


64. 


Co Lat. $o* 6N. Log. Co. An eee 2 1511 252 | 

Decl. 17 11 Log. Farrnt⸗ or © +3 090199300 | 
— m G3 7 = FA 1 

Mer. Alt. 67 17 N. Sine 9244 * 85 5 a | pie a | | 

True Alt, 15 54 N. Sine r Mi; 

Diff. of Nat. Sins 1648471 Its Log. 48118914 als. } 

in Col of Riſing rue Tine SH 30% e yy fo | 
. 2 If 

14 =. we * 

E X AMPLE. . od ao | 

517 3450 4 [ 

Co. 1 . Log. Co. Ne 0385. aides | 
Neko ein 6 55 8. s FA x oo 05 gibi a. 2190) 


| Tatu Baier yd fo ng vile 
True Al. (þ 13 4¹ Ide 236 oh mito a 2 n 


in 


Diff. of Nat. et e of d 10 leg RF, &T 
; enn 
In Col. of Riſing gives. true Time 3A. 50 30% F 4406717 1 


* 
1 
8 


to! we find the Time found by this Method differs : 2 Sean 
from that found by the former, but it may be found! to the near 
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Thos ug Diſereties between the Log 212 75 8 3% and 3 H. 
Pr, 172, and the Difference re hs of 3H. Zo! zou 
a that i = = Calculation is 1 15. E 

Now as: 172 e 8 which _ 44000 to! LF 
wes 155 3 the Kane as that found "by the former'\ 


df. i444) 
- 4 i 


„ 5 69-40 {14077 os on en 
7 xs Þ ty + 5 x * P 15 * III. 0 e * 
nent r 1 e OG enen er ent 
Co. Lat. 825 I WY Cs. See. PRs Hodges 
N 7 45, 6 #6 Sec. e 44649 0 My . 2 
Alex. — OM N. Sine "” 1 e 
True: * 8 105 N. 1. — ES aig” 1 10 uf" 
I OY . ap "465936 
In ea. 'of Riſing give 4r . 1. ee en 
\ N 1991: tiger 92.9 ! ni P16 © wo 
| E X A M P L * IV. c 
9 ©. Lat. 41 4 % Co. Sec. E KH 0,18248 
F Decl. 1 en 
Tits . e . 5 
Mer: Ale '57 919. N. Sine wks 1 an 
True Alt. 22 17 50 1 1. Sine 37933 12 
= Diff. 1 Ses 46561 Its Log. 166 
N Jn cal et Ring gives A H. 1$7 M. 10 . 1-77 4586329 


5 | 

Having fou nd the Hour Angle, proceed to find the true Time by 
"he Stars, as has been ſhewn in the two laſt Examples, worked by . 
the former Method. | 
It ſometimes Went that for Want of 4 Map of the Stars, or A 
2 Celeſtial Globe, many are at a Loſs to know whether they have 
obſerved by the right Star or not, as there may ſome other Stars 
come to the Meridian nearly at the fame Time. But this may be 
ceaſily proved, by finding the Star's Meridian Altitude as above; ; 

if it nearly agrees with that on the Quadrant, it muſt certainly be 
pin Star, otherwiſe not. The fame may be obſerved of any of the 

anets. „ P 

To Enid; Shen any Star comes to the Meridian, or what Star 
wWu.iüll de on the Meridian at any given Time, ſee the Explanation fol- 
; | _ Mgr XIII. and for their Riſing and Setting, with that of 
the p08. 4nd. Planets, ſee the Directions following Table XV. in 


een * ö 17 an ee of the Sun has not been taken the 


preceding Noon or two Altitudes to find the Latitude, it may de 
A rer aſcertained 


 ,  —_ we oe an W ße r . 
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aſcertained by taking the Meridian Altitude of the Star, either before 
ot after the —— is made for finding the Line. 
Nor 2. If the Ship's Longitude Eaſt of Cracowich in Time 
greater than the apparent Lime at the Ship, the apparent Time muſt 
be-increaſed by 24 Hours before ſubtraCting the 
this Caſe, the Sun's, Right Aſcenſion muſt be taken out of the Ephe- 
meris for the preceding Day of the Month. And if the Ship's Lon- 
gitude Weſt of Greenwich in Time, added to the apparent Lime at 
the Place of the Ship, makes more than 24 Hours, 24 muſt be ſub- 
tracted from the Sum, to obtain che apparent Time at Greenwich; 
and the Sun's Right Aſcenſian muſt be taken out of the Ephemeris 
for the ſubſequent Day of the Month. The Obje&, whether Sun 
or Star, whoſe Altitude is, taken for finding the Time, muſt be at 
leaſt three or four Points of the Compaſs diſtant from the Meridian 
becauſe, when near to the Meridian, the Alteration in Altitude is 
too ſlow. for aſcertaining the Lime with proper Exactneſs: But the 


- 


- 


nearer the Object is to the Eaſt or Welt the better, provided it be 
not leſs than 6* high; for the Refraction. is ſo variable and irregular 


near to the Horizon, that the Effect of Refraction upon Objects 
cannot be determined with ſufiicient Accuracy, when theic Altitudes 
. are leſs-than 6 Degrees. © FE 5 


1 1 . — * _—y „ _—_— Mc 1 —_——_ 


: —” n * N f - Ft 11 + 2 *% Was YL ah. 


Of finding the Longitude- at Sea. 


MANY Methods for finding the Longitude at Sea by celeſtial 

1 Obſeryations have been propoſed, and ſome of them ſucceſsfully 
practiſed on Land; but none leave been found fo convenient at Sea 
as that of obſerving the Moon's Diſtance from the Sun or a fixed 


Star; both on Account of the Shortneſs of the Moon's periodical _ 


| Revolution, and conſequently her quick Progreſs in her Orbit; and 
alſo on Account of. her being almoſt conſtantly "conſpicuous, and 
thereby capable of being obſerved. 2, 400 HOT ER OAT OT CET ESA 
The great Difficulty lies in reducing the Obſervations of the 
Heavenly Bodies made on the Surface of the terraqueous Globe, 
to ſimilar Obſervations made from its Centre, which is the only 
Place where they can appear in their true Situation, The principal 


Difficulty” which we have to ſurmount in the Calculation is the 


making of proper Allowances for the Refraction of the Atihoſpherey 


which makes all Objects appear higher than they really are, and for 
their” Parallaxes, particularly that of the Moon, which makes her 
appear lower than ſhe is; conſe uently our Obſervations of all the 
Heavenly Bodies, made on the Surface of the Earth or Sea, will be 


affected by the Refraction; and the Sun and Moon wilt be affected 


by their feveral' Parallaxe „ unleſs when they are in the Zenith, the 
nearer they ate to the 2 the greater will the Parallax be j 
decauſe the* viſual Ray will paſs through a greater Portion of the 
{rn ome n : . 


ngitude; and in 
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rr METHOD OF FINDING ' 
* hey wb tre ſphere, and the Object will be fituated more obliquely 
*© Now & Refraction elevates all the celeſtial: Objects above their 
Mie Altitude, fo Parallax depreſſes them below it; more eſpecially 
the Moon, ane to her Proximity to the Earth. The Sun, ' whole 
Parallax is lefs than his Refraction, muſt always appear higher than 
de i; but the Moon; by her Parallax being greater than her Re- 
fraction, muſt always appear lower than ſhe is. The fixed Stars 
- having no viſible Parallax; and being affected by their Refraction 
only; muſt always appear higher than they are obſerved; conſe. 
_ Yuently not only the obſerved Altitudes, but alſo the Diſtance of 
FLeeleſtial Objects will ſometimes be much greater, and at other 
'. Times much leſs than their true Diſtance, when compared with 
| correſponding Obſervations from the Earth's Centre. 
The Reward held out by Government for the determining of the 
Longitude has induced many to attempt it, eſpecially in the mecha- 
 Hical Line, and though many of them have been viſionary, whimſical 
Meg, totally unacquainted with the Difficulties attending ſuch a 
Diſcovery, yet ſome, particularly Mr. Harriſon, and after him 
others upon fimilar Principles, have produced Watches or Time- 
Keepers, that, could they be depended upon in all Situations, and 
all Temperatures of the Atmoſphere, would doubtleſs aſcertain the 
than to find the apparent Time at the Ship, and to correct it by the 
_ Equation of Time; the Difference of this Time ſo corrected, and 
that given by the Watch, turned into Longitude, will be the Diffe- 
rence of Longitude between the Ship's Meridian and that Meridian 
hich the Watch was ſet to. But as Watches, though made upon 
e beſt Conſtruction, are ſubject to ſome internal Irregularities, and 
apt to be otherwiſe affected by Heat and Cold, the Mariner may 
7. be anxious to determine his Longitude Y — by celeſtial Ob- 
RT . Mon 53 bo. noi; : 
To ſhorten the Operations, and to. leſſen the Difficulties neceſ- 
farily attending the Solution of this important Problem, the Com- 
miſnioners of Longitude have cauſed to be publiſhed annually a Nau- 
_ tical Almanack,. or Ephemeris, containing every Thing that can 
ell be done to render the Calculations, in finding the Longitude at 
ea by. celeſtial Obſervations, eaſy to any common, Underſtanding. 
0 had out eaſy Rules for reducing; the obſerved. Diſtance; of the 
50 * Bodies to the true Diſtance, has employed the Attention of 
Afﬀtronomers for ſeveral Vears, in order to ſhorten the Calculations. 
So Lepore Montes 
Nn ey can be looked, upon only as Approximation, they. ſhew 
. _ the ſaduſtry and Ingenuity of "bog HAY at Wh 10 5 
5 whatever Methods are taken to reduce the obſerved to the 
5 Ho Diſtance, the neceſſary Preparations reſpecting the Dip. of the 
E- 200, Refraction, Semidiameters and Parallax, muſt, firſt be 
made, in onder to reduce the ohſerued Altitudes and Diſtance to the 
=: - aa OO EOS SS A apparent; 
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appatent; after chis Part of the Buſimeſs is performed, che Time 
ſaved by ſuch Inſtruments and Tables will be very inconſideruble. 
It is not thought neceſſary here to inveſtigate the Principles from 
which-the ſeueral Rules for reducing the Diſtances. are deduced, be- 
cauſe ſuch a Procedure would be inconſiſtent with che Plan. It will 
de ſufficient for the preſent to ſelect two Rules, which ſeem beſt 
calculated to reduce the Diſtance at Sea; and to ſimplify thoſe Rules, 
and render them eaſy to Perſons of common Cupacity. No other 
Tables are required in the Proceſs but thoſe which are contained in 
this Book, and in the Nautical Almanack. n. 


To take the Obſervations neceffary for finding the Longi- 
Tube capital Obſervation for this Putpoſe is, that of the Diſtance 
of the Moon from the Sun, or from ſome "remarkable Star near to 
the Zodiac. In order to make fuch Obſervations, the Obſerver muſt 
be/furniſhed with a Watch that can be depended” upon for keeping 
Time, within a Minute, for fix Hours; and wich 4 good Hadley's 
Quadrarit, or father Sextant, which is preferable to a Quadrant. I he 
Inſtrument will ſtill be more fit for the Purpoſt if it be furniſhed 
with a Screw, to move the Index gradually and ſteadily; ale an addis 
tional dark Glaſs, lighter than the common Screens, to take off the 
Glare of the Moon's Light, in obſerving her Diſtance from a fixed 
Star; and à fmall Teleſcope, magnifying three or four "Times, to 


r 
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tender the Contact of the Star wich the Moon's Limb more diſcern- i 
able: A magnifying Glafs of N Focus will affift the i 
Obſerver to read off his Obſervations wich greater Eaſe and Cer- 1 S 
The Obſerver muſt; in the firſt Place, examine his Inſtrument with a 


the greateſt Care, and adjuſt it with the utmoſt Exactneſs; which 
done, let him proceed to his Obſetvations as follows: ee 
If the Diſtance of the Moon from the Sun 1s to be obſerved, turn 
down one of the Screens, look at the Moon directly thtough the 
tranſparent Part of the Horizon- glaſs, and, keeping her there, gently 
move the Iudex till the Sun's Image is brought into the filvered Part 
of that Glaſs; bring the neareſt Limbs of bot Objects into Contact, 
and let the Quadrant ibrate a little om the Lunar e e the 
Sun will appear to riſe and fall by the Side of the Moon; in this 
Motion the neareſt Limbs muſt be made to touch one another ex- 
#My, by moving the Index. When this is effected, the Obſervation 
is made; and the Diviſion coinciding with that on the Vernier Scale, 
will ew the Diſtance of the neareſt Limbs of the Objects. 
If the Diftance of the Moon from à Star is to be obſetved, when 
the Moon is very bright, turn down the lighteſt Scree, er uſe a 
dark Glafs, lighter tian tbe Screens, and deſigned for this particular 
Pu poſe; lock at the Star directly through the tranſparent Part of 
the” Horizon - glaſs, and; keeping it there, move the Indes = the 
nN Ny 72 | oon's 
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nage is brought into the filvered Part of the ſame Glaſs; 
ee Wee librate gently on the Star's Ray, and the Moon 
wilfappeat':o' rife! and fall by the Star; move the Index, between 
the Librations, until the Moon's:enlightened Limb is 1 —— 
che Star, "the the Obſervation is properly made. 

I bbe Quadrant is to be held the ſame as for a fore — bad 

di Plane muſt always be made to paſs through the two Objects, whoſe 
Diſtance is to be obſerved zi for that — it muſt be put into va- 

rious Poſitions, — green ele ann which 

will ſoon'be 3 — eaſy by Practice. 

At the very Inſtant, or at moſt within a few Seconds of the N 
at which the Obſerver gives Notice of completing his Obſervation, 
ſomebody muſt obſerve the Hour, Minute, and Quarter Minute (if 
there be no Second Hand) by the Watch uſed for finding the ap- 

| Font Time; and at the ſame Inſtant of the Obſerver's giving the 

aid Notice, or as near to that Lime ap poſſible, two Aſſiſlants 

| 952 take the Altſtudes of thoſe Objetts 9 25 Diſtance is obſerved; 

which being done, the eee for Wee the 
Longitude are completed. 
the Ephemeris is found, the Moon's Diſtance from the Son, 
d alſo from proper Stars, to every: l hree Hours of apparent Time, 
"for the Meridian of Greenwich; and to afford the Mariner a greate; 
Number of rtunities for Obſerving, and, Means of attaining a 
"greater 'Depice of Exactneſs, her Diſtance: is generally. ſet down 
at leaſt one Object on each Side of her. Her Diſtagce from the 
Sun is found fer down, while it is between 40% and 1.209 ſo that by 
uſing a Sextant, it may be obſerved for two or three Days after her 
"brit, and before her laſt” Quarter; while ſhe is between 40% and 40? 
| from the Sun, ber Diſtance is ſet down only from a Star on the con- 
"Side to the Sun; while ſhe is between 49*, and go? from the 
Saß her Diſtance is ſet down both from the Sun and from a Star on 
the contrary Side to the Sun; when the i is between go* and 120? 
from the Sun, her Diſtanee is ſet down both from the. Spa, and a 
Star on the ſame Side with the Sun, and alſo from a Star on the 
contrary Side to the Sun. Laſtly, when ſhe is above 1200 from the 
Sun, her Diſtance is ſet down from two Stars, one on each Side of 
her. Her Diſtance from Objects on the Eaſt of her is found in the 
Ephemeris, in the 8th or ꝙth Pages of the Month; and her Diſtance | 
from Objects on the Weſt of her i is found in the 10h and 1 1 Pages 

g e the ontn. 

An Obſerver who utes the Ephemeris, muſt bows the Moon's 

| Diſtance from ſome of thoſe Stars only, whoſe Diſtance from her is 

fer down in the Ephemeris, and the Diſtances there ſet down afford 

bim a ready Means of knowing the Star from which her Diſtance 5 

© oiight to de obſerved /;/ for he has nothing to do but to 'ſet his. Index 

"to the Diſtance computed roughly at the. apparent Time, eſtimated 

— nearly for the Meridian of Greenwich, and look to the Eaſt or Weſt 


of the — according as the Diſtance-of that a is e in wy 


an i. Co a. 
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22 — 10th or 14th: Pages of the Month, und hawag 
ſound the Moon upon the Horizon Glaſs, he will, by {weeping with 


his Quadrant to the Right or left, certainly find the Star he wants, 


il it be above the Horizon and the Air clear, in a. Line nearly per- 
pendicular to that j joining the Moon's Horns, or, which is the fame, 
in the Line of the Moon's ſhorteſt: Axis produce. 
7 + The Time at Greenwich is eſtimated nearly by turning the Ship's 
* Longitude! from Greenwich into. Time, and adding it 
— apparent Time at the Ship, acoording/as 
the hip is Eaſt or Welt of Greenwich; and the Diſtance. of the 
Moon from the Sun or a Star at this Lime is found roughly by fa 
ing, as 180“ (the Minutes in 3 Hours) is to the) Difference; ME 
— between this 1 eſtimated ime and che next preceding 
Time ſet down in the Ephemeris, ſo is the Difference in Minutes 
between the Diſtances in the Ephemeris for the next receding and 
next following Times, to a Number of Minutes, which 9 added 
ta, or ſubtracted from che ſaid — — :acoording 
as it is inc or decreaſing: iſtance nearly at the 
Time the Obſervation is intended to be — and to In- 
dex of the Quadrant or gextant muſt be ſet. 36 wgo 
Nor. Ihe takiag of the Angular. Diltance may be rendered 
moreicaſy.and. accurate by bringing the Objects: nearly into Contact 
in the common Way, and then fixing the Index tight: a certain 
je and Minute, and waiting until. the, Dljects arg nearly an 
gn ergy — the Aſliſtants to get ready with the; Alti- 
— hen the O are exactly i In Contact, to call for the 
Altitudes and — Time by the Watch. The Obſer yer may 
then / prepare for taking another Diſtance, by ſetting his Jadex three 
or four Minutes fotwards or, backwards, accordidg a thẽ Qbjbds 
are receding from, or approaching to each other ; and then 
to take the Diſtance, the Altitudes, and the Time by the Watch, 5s 
defore 3 thus may as many Diſtances be taken as the Obſervet thinks 
12 but four, at the Diſtance of three Minutes ot three, at the 
iſtance of four Minutes upon the Inſtrument, will at all Times be 
ſufficient. This Mode of taking the Diſtanog will nat only caſe the 
Eye of the Obſerver, but alſo enable him to manage his Inſtrument 
with much greater Facility in every Dire jag, a vertical one only 
excepted. if, in taking the Diſtances, the middle one can be taken 
at any even Diviſion on the Arch, ſuch as à Degree, ot a Degrert 
20 or 40 Minutes, that Diſtance will be independent of the Nanius 
Diviſion, and conſequently free of thoſe Errors which: frequently 
ariſe from the Inequality of that Diviſion in ſeveral Patts of the gra- 
duated Arch. If the Obſervation be made, as it always ouglit te 


be, at the Diſtance of two Hours before or after Noon, the true 
JTime may be found by the Altitude of the Sun taken at the preciſe 


Time of the Diſtance; if three Diſtances are taken, ſind the Time 
by the Altitude correſponding with the middle Diſtance. Thus will 


Irregularity in the going of the Watch be prevented from af- | 
As 


g the Reſult of the On: 


22 „ME TOD er FINDING! 
e by the Alutude of a Star cannot be depend⸗d 
berauſe of the Uncertainty of the Horizon in the Night, the 


of determining the Time for a Night Obſervation will be 
ee of the Sun, one taken on the Afternoon, 


the next ME when he is more than fox. De The 
r Vſe ol the fo Directions will — on the 
828 being pretty irse from Clouds at the Time of taking 
Diſtances, for other wiſa the aun n wy _ 


ances ae ach Times as bo cam beſt bin tem. . 6 1 
„ 114 IN nber al 21; eien 319% £ 10 $1: 2467 {34> 
re reduce the ablerved Diese of che Sun or a Star from 
te Moon th the true Diſtance. 
#7 


ward} Bi n wt ee wt) rag e Gf ee 


Dey e ations. E 4263 fie 5 | Hit $1944 7 
53 Turn the Longitude into Time, and add it to. . Finde the 


ad Fime at Greenwich, which call-r-duced D 
Page the 7th of the: Month in the * find the weft 
Noon or Midnight, botts before' and after the'reduced Time: 

Take odt che Moon's Semidiameter and Horizontal Parallaxes 
| to theſe» Noons and Midnights, and find their Diffe- 
rences. - Then ſay, as 12 Hqurs is to the Difference of the Moon's 


Semidiameter ii 1 Hours, ſo is the reduced Time to a Number of 


Seconds; which either add to, or ſubtract from the Moon's Semi- 
_ vdiametct:at-the Noon or Midnight before the reduced Time; ac- 
Ddording ait iscliner or decreaſing, which will give her appa- 


renb Serbidiameter; to which add the Correction from Table VIII. 


and te Sum will be her true Semidiameter at the reduced Time. 

-»:And as 12 Hours is to the Difference of the —— 
Parallax in 12 Hours, ſo is the reduced Time to a fourth Number, 
which being added to or ſubtracted from the Moon's Horizontal Pa- 
rallax at the Noon or Midnight before the reduced Time, according 

i it is incteaſing or decreafing, the Sum or Difference wit rens 
75 Moon's Horizontal Parallax at the reduced Time. 

If the reduced Time be nearly any even Part fie Wau VIZ. 
$4-S 2,4; &c. ſuch Parker oh — may be taken, 
And either added ot ſubtracted as above directed, NN 

F y 
To the! obſerved Altitude of the Sun's lower Limb, add the Dif- 
| be his Semidiameter and Dip; and that Sum will be 
his apparent Altitude. From the Sun's Refraction take his Parallax 
— munen will be the r che Sun's 

From the Star's obſerved Altitude take the Dip ese Horton the 
Reminder wil be the apparent Altitude. Tue nnen of 4 Star 
N ren . nN 635 | 

Dini N ren IF Tae 
% ED Y TH . $4719: 1 Ast 


is within 4ix Degrees of che — e other on 


eit it be Weſt, but ſubtract it i Eaſt; and nn the 


a 


= 


oat mw CE iG «aut 6c 
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Take the Difference between the Moons Semidiameten and Di Py." 


and add it to the obſerved Altitude, if her lower Limb was taken; 
or ſuhtract it, if her upper Limb was taken; and the Sum er de 4955 

fence will be the apparent Altitude of her Centre. 

From the Proportional Logarithm of the Moon's Borten pa- 

ng taken out of the Nautical: Almanack (increaſing; its Index 
by 10) take the Log. Co- ſine of the Moon's apparent Altitude; 


the Remainder will be the Proportional Log. of her Parallax in Al- 


titude: From which take her Refraction, and the Remainder; will 

the Correction of the Moon's Altitude. To the obſerved Diſtance 
of the Moon from a Star, add the Moon's Semidiameter if her 
neareſt Limb was taken, but ſubtract it if the fartheſt Limb was 


taken; the Sum or Difference will be the apparent Diſtance. 


ut to the obſerved Diſtance of the Sun and Moon add both their 
Semidiameters, and the Sum will be A008 be Din 5 their 
bee 1 10 b4 2 9 * 


Haas 5 rend FOCI of = Objedts a wich cheir ap 


parent Diſtance, to find their true Diſtance. 


EFEirſt. To the r Lopes of the TIF eg of Sun 
or Stap's Altitude, add. i 
The: Log. Co- ſine of * or Star's apparent Altitude, 8. 8 4 
tes he, Log. Sine of the Apparent Diſt. of f the Moon from the | Sun 


* "3. &.. 


or Stat; and e er 
he . Co-ſecant, of the Mow! 8 2 Altitude. k 


Their Sum, 5 — 30 from the Index, will be =y 1 Propotrional 


Log of the firſt An 5 
condly. 110 He Fo too Log. Ca the Correftion a the 
Sun or! Star's Altitude, ade 5 9% n{c<. 


The Log. Co-Tangent of the Sun or 'Stir's appakdrie: Alt- and 

The Ko: 12 of the ee Dit. of the Moon from the 
Som or Stat. anne 

Their Sum, reje ing, 20 in the- Index, vin, be we Proportional 
Loy of the ſecond Angle. 24, 7 

we 'birdly;” Take the Difference — who firſt Ind (wenn An- 
wks, and add it to the apparent Diſtance, if it be leſs than 90, 'and 


the firſt Angle be greater than the ſecond; bur ſubtract it if the 


ſecond be greater than the firſt : But if the Diſtance be more than 


90, the Sum of the Angles muſt be added to the apparent Diſtance, 
which will give t ne Dittance corrected: for the Retraction of the San Sh 


or Sta. 
OP ourthly.. Tx the Proportional Log. of the Conredlon 07 the 
Moon s Altitude, add | 
- The Log. Co- ſine of the Moon” O . Altitude! 
0 he Log. Sine of the Diſt. corrected for won Sun' of Star's be- 
- fraction, and O12 bat 1 
{The Log. Co- ſecant of the gun or Stat's een Altitude. 
Their Sum, rejecting 30 in the Index, will be the Fp rea 


Log. of the aun * 
; G 8 | 8 Fifthly. 


— 
a fy». <=. 7 — _ = __ \ 
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en — METHOD or INI NO ; 


Fist. To the Proportional Logs of the CorreQion of the 


Moon's apparent Altitude add 0 
The Log. Co-Tang. of the Moon's apparent Altitude, and 
The = oe of the Diſtance corrected for the Sun or Star's 

| EE TR rob heed $47 peg | | 


Log: of the ound Ange eee 
LO 1 the 


zixthly. Take ifference between the third and fourth An- 
es and ſubtract it from the Diſt. corrected for the Sun or Star's 
RefraAion, if le than go; and the third Aggle be greater than the 
fourth; or add it to the Diſtance, if the fourth Angle be greater 
than the third: But if the Diſtance be more than go, the Sar 
the Angles muſt be ſubtracted from it, to give the Diftance cor. 
rected far the Sun or Star's Refraftion, and the principal Effects of 
the Moon's Parallax; © 7 7 
In Table XX. look for the Diſtance cortected for the Sun or 
Star's Refraction, and the Moon's Parallax in the Top Column, and 


the Correction of the Moon's Altitude in the Leſt- hand Side Co- 


lumn; take out the Number of Seconds that ſt and under the former 
and oppoſite the latter. - _ i 
Look again in the fame Table for the corrected Diſtance in the 
Top Column, and the principal Effects of the Moon's Parallax in the 
Tefthand Bids Cofurin, afl Ape dur ths Nyrtber of Seconds; - 
©" The Difference between theſe two Numbers muſt be added to the 
corrected Diſtance, if leſs than go", but ſubtracted from it if more 
than ge”; the Sum or Difference will be the true Diſtance, © 


.. Having the true Diſtance, to determine the Longitude. 


In the Ephemeris, among the Diſtances of the Objects look far 
the computed Diſtance between the Moon and the other Object ob- 

ſervedl on the given Day; if it is found there, the Lime at Green- 
wich will be at the Top of the Column; but if it falls between two 
Diſtances in the Ephemeris, as it generally will, take the Difference 
between the Diſtances in the Ephemeris which ſtand immediately 
before and aſter it; and alſo the Difference between the Diſtance 


ſtanding before, and the computed Diſtance: Then take the Pro- 


portional Logarithms of the firſt and ſecond Differences, and the 
5 between theſe two Logarithfhs will be the Proportional 
Logarithm of a Number of Hours, Minutes and Seconds, which 
being added to the Time ſtanding over the firſt Diſtance, will give 


the true Time at Greenwich. Or it may be found by ſaying, as the 


_ uſt Difference is to three Hours, ſo is the ſecand Difference to a 
proportional Part of Time, which being added as above directed will 
give the Time at Greenwich: The Difference between Greenwich 


+ Time and that at the Ship, turned into Longitude, will be the Lon- 


itude in at the Time the Obſervations were made; which will be 
Fa ſt if the Time at the Ship is greateſt, but if leſs it will be Weſt, 


. 
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' THE LONGITUDE AT 914. 5 


E X AM PY E 1. 


RY on Jan. 30, vigh, in - 
Watch, the dee af 
when che Alt. of the M 
Eye being 18 Feet above the Surface of the Sea : Required the true 


H. Mi. 8. 
Time per Watch 10 15-06 Moon's Semid. at Noon 15, 3” Hor. 


N eee 3 Ditto at Midnight 14 59 Hor, 
— — 


Reduced Time 9* 34 57 Diff, i in 212 777 Diff. 
Moon's Alt. 24 18 4 WICK 4" bf men 15 1191 
1 „ M'sSemid. at M. 15 Har. Par. at Noon 55 


Di | 
Moe. At 24 29 44 Augrtentatic 7 — appagiag* 


Moon's true Semidiameter 
* Obſ. Alt. 45˙%73 15 Moon's Refraction 
. 2 F 
7 : 1 Cor. of Moon 8 Alt. 
Stat's „Altitude 


45 9 12 Obſeryed Diſtance 
Stat's Re — Moon's Semidiameter 


10 46'E: by Account, it t6 


n 64 35 13 


ſt Limb from the Star Rexules was 
— was 24® 18˙ 40%, and the Stari 45% 1 J, the 
Longitude ? 


15 7 Moon's Par. in Alt. 50“ 7 
2 


F. 15 P.M. et 
$0" 207 


Pars 
Par. 


i“ 
5+ 59. 


in 74 Hows 25 I 
12” the P. 
55 14 j, 4 


55 2P, b. 4 
L. Col. 99599 


e 5 


2 


þ 6750 0. + 
0 13 7 


Gar, of Star's Alt, 7 Pe. p. 8 452775 b 
Alt. i 9 0 2 7 mg Co-tangs 9,99 8% 
* Diſt. 35 © Log. Sine 93522 Tang. 2 : 
Moon's ap- Alt. 24 0 0 Ebel 10,3422 $7 
— 20 4d Cor. e 
188 30 tſt Cor. 37 =P. U. 2,4601 it Cor. 37 | | 
Diff. 1ſt and 2d Cor; g * 
App · Diſt. 63 35 38 | ' 
Diſtance corre cted for Star's Refraftion 63 35 2 f | ; 
Cor, of Moon's An 48 ft Pr. Log. 0,5949 P. L. 6;57 7 
Moon's Alt. 24 30 Log. Col. 9,959 Log. Co-ting. 10,747 9 
Cor. Diſt. 63 35 ©, Lag. Col. 9,9821 Log. Tangz 16,4 is 
Star's Alt. 45 9 © Co-ſet. 10,4493 — MF; 
8 E lane 10 52 p. L in 4 ] 
Reject 30==3d Cor 41 47 P. L. = 0,6343 34 Cor, 41 7 | 
45 — 38 
r 10 6 9 
| 63 35 2 8 
becond in ditto — 4 vin. cor. ante Effect WM 
cf Refr. and Par. 63 4 26 . 
3 Difference to be added 3 
- — 
True Diſtanee 63 4 3 
Weed e 72 if Dit. at gh 62 2 8 
In. 305 7905 Ditto at 12 19 5 
it Diff. 8 is I 15 70 b. 1. 
De TY" Ad Diffs 3.35 4xÞ:L 99 
8. 
Time ftandlog over 1ſt Diſt 9 © o diff. r. len Sm. 25 N . 18 P. ie 6978 | 
Diff, of Time | | e 
92 — 


5 9 30 18 Now 48 42" 3 
— to 15 o and it is Eaſt becauſe the Time at 
| — — than that at Greenwich. 


8 6 2 


of 
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EX" 7A. MY PLE /; II. 


1 Wb on the 3 1ſt of May, 1796, a Ship at Sea in Long. 24 Eaſt of Greenwich 


by Account, at 5 Hours 36 Minutes in the Afternoon by a Watch well regulated, the. 


Distance of the Sun and Moon's neareſt Limbs: ſhould be obſerved to be 68 10 M. 24 S. at 
the ſame Time the Altitude of the Sun's lower Limb was 31 48 M. 2, and that of the 


Moon's lower Limb 23*® 48 M. 4, the Eye being 18 Feet above the Surface of the Sea, 


and the Ship's true Longitude be required ? ; F 
Time fer Watch 5 36 . Moon's Semi- diam. at Noon 15 49 Hor. Paral, 35 1 


Long. 22 E. in Ti. 1 28 Ditto at Midnight 15 56 Ditto 38 29 


Redueed Tine 4 8 Diff. in 12 Hours 7 Diff. W of 
Sun's Obſ. Alt. 20048 15 Now as 12h. :)“ 3: 4h, : 2/ and as 72h, 28/1 4h.: 9 


Semid. 15 49” 


4 3 Diff. 11 46 Sem- diam. at Noon 15 49 Hor. Par, "07 
— — — — 


Sun's App. Alt. 32 0 Tr Semdi. at Red, Time 15 8x Hor. Pa. at Red. T. 58 10 


ö Ref. 1 31 Par. 8“/ = 11 27" Augmantayion, 7 Obi. Dit, , 68 10 24 


Cor. Sun's Alt. — 

= Moon's Semi-diam. 15 58 
+. - Sun's ditto 15 49 Sum 31 47 
Moon's Hor. de. 58 10 P. L, 10,4906 — — 
Moon's ap. Alt. 24 0 10 L. Cof. 9, 960% Ap. Diſt. of Sun and M's Ceatrex 68 42 11 


BW — 


Moon's Par. in Alt. 53, 3 7. 4. 3299 Moon's Obſ. Alt. 1 23 48 15 


Refract. 7 Sem--di. 15 55 Dip 4 3” Diff. it 56 


Cor. Moon's Alt. 51 1 e Mon's App*Alt. - 1 24 00 10 


Cor. of Sun's * 6 1 23 Prop. Lag. 2, 1143 » 1 23 Prop. Log. 2,1143 
Sun's App. Alt. 32 o o Log. Co-fine 9,92 32 © © Co. Tan. 10,2042 
App - * 68 52 o Log. Sine 9+9692 48 42 © Tan. 10,4090 


Moon's App. Alt. 24 O . co. Sec. 10,3907 Reject 20 P. L. 2d An. 21” 27275 


| 30s Firſt Angle 
RygjeR 30 = iſt Ang. 42” Pro. Log. 244026 — 
| * * fo - Difference 21 


App. Diſt, 6842 11 


Diſt, ee! for «principal Effect of Sun's Refraction e 1515 Ol gf 08 


Cor. of Moon's Alt. 51“ 1” P. L. e, 5475 2 IC Pro. Log. 0,8475 
Moon's App. Alt. 240 © O L. Coſ. 9,97 24“ 0 0 C. Tang. 10,3514 
Diſt. corrected 68 42 32 L. Sine 9,9692 68 * 22 | Tan. ä 10, 0% 


See. Alt. 32 0 © L. CITE 


Reject 20 p. I. 4th Ang. $' * 1,3079 


Reject 30 P. L.of 3d Ang. 31" 47” 7533 ; 3d Ang, 3147 
Cor. from Tab. XX. gives 8” 0 — 
Cor. from ditto gives 1 Principal pffect of Parallax 22 35 


— bitt. cor. for princ, Effect of Ref. and Pa. 68 42 32 
Diff. of Corrections 7 


\ 20 corre cted Diſt./ 68 19 1 


N | Farrection 
FS By the 1 May 4, 1596. True Diſt. 68 19 44 
Firſt Diſt. at 3 h. 6857 44ͤ᷑ĩ%ͤm Ditto at 3h. 68257" 44” 
Second Diſt. at 6h» 67 23 15 Sd Computed Diſt, 68 19 44. 
Diff. in 3 Hours 1 34 — Prop. Log. o, 67 gs © A 
Computed Dir. 38 0 Prop. Log- 2799 | | 

„ M. M. S. 5 ö i 

Prop. Logs of 1 12 23 | 3956. 
Time over iſt Dit. 3 H, M. 8. 


1 23 37 the Diff. of Time between the Ship bod Green- 
* Greenwich 4 12 23 wich, being brought into Long. by allowing 15 Degrees, 
at Ship - 5 36 O Exc. for every Hour, briefly by Table XVIII. gives 207 

"@ | — — 54 5 the Long. in; and it is Eaſt, 2 the Time * 

3 23 37 the Ship i is more than ar, Greenwich, 1 4 
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EX A MP 1 E H. 


Suppaſe chat on the 20th of Nov. 1796, a Ship at Sea, in Longs 3? 8 
wich by Account at 6 H. 10 M. P. M. per Watch well regulated, the Diſtance ot the Swa - 
and Moon's neareſt Limbs ſhould be obſerved 1020 57 A when the Alt. of the Suns 
lower Limb was 28 4) 4, and that af the Moon's lower Limb 70? 32's Tra rage 
20 Feet above ho ve and the Longitude be required ? | 
M. 


1 
2 Ws 


Time per Watch 6 10 Moon's Semld. Noon 16 11 Hor. Par; N. 59 25 — 

Long. 89 Weſt 32 Ditco at Midaight 16 6 Ditto at Midn. 5 59 * 
: — 7 0 a — . 

Red. Time 5 4 znr: ©" 86 Py Par 10 


44 L 


Itoon's Obſ. Alt _ Wy Augmentation 
Semid. 160 23“ Dip 4 16” 0 12 7 
Semdi. red. Ti. 16 23 2 


Moon's app» Alt. 70 44 7 Sun's Semidi. 16 15 Sem © 32 
| Obſerved Die 3 102 57 9 ; 
M. S. —ͤ — 


Moon's Hor. Par. 59 15 Pro. L. 10,4826 App. Diſt. of Gates 
Moon's ap. Alt. 70 44 © Log. Coſ. 915185 Sun's Obſ. Alt; 18 47 dk 
Semid. 16“ 1 te 4 16" =" I 59 


Moon's B. in Alt. 19 33 Pro. Log. 9641 


Refraction Jun s app · Alt. 59 2 

| | — Refr. 2 44” 2 = 6% Sun's Corel] T 
Cor. Moon's Alt. 19 14 | Fe 8 

Cor. of Sun's Alt. o“ 2 36” Pro. Log. 1, 8463 Prop- Logs. \_ ce 
Sun's Alt. 18 39 © Co- fine 9,9757 . Co-tang. 10, 4634 
App. Diſt. 103 30 © Sine 9,9878 Tang. 10,6196 


Moon's Alt. 70 44 © Co-fec. 10,ca50 


12 Reje& 20 P. Log. 2d Ang. 73” 2,9233 
Reje& 30 Prop. Log. 1ſt Ang. 2 40% 1,288 Prop. Log. 1ſt Ang. 2 40 | 
125 Sum 2 53 

App. Diſt. 103 30 3 


Diſtance corrected for Sun's Refraction 
Cor. Moon's Alt. 19 14” Pro Log. 0,9712 


103 33 1 


Moon's ap. Alt. 70 44 Co-fine 9,5184 70% 44 Co-tang. 95435 
Diſt. cor. 103 33 Sine 9,9877 103 33 Tang. 10,0179. 
Sun's Alt. 18 59 Co- ſec. 10, 4877 ' 


Le on Reject 20 P. L. 4th An. 15 16” 1,1326 
Reject 30 Prop. Log. 3d Ang. 19! 30” 0,9650 Prop. Log, zd Aug, . 19.30 
n | Principal Effect of Parallax 32 46 
Diſt, Nee 103 33 1 


Diſt. eotrefted for the principal EQ of Parallax, and nelle 103 0 15 Diſt. cor 
iſt Cor, from Tab, XX. © 8 


2d Cor. from ditto 2 Diff. „ 2 
Diſt, at ö. 103 24 28 — 
Diſt. at 9 101 46 52 True Di. zo aiat. -...: 
— — Diſt. at Gh. 103 24 38 
te: 2d Diff. 24 15P. L $706 
iſt Diff. 1 37 30 Prop. Log. 2653 
a 2 
Difference bf Time between Ship and Greenwich 44 43 P. L. 6048 
Time ſlanding over firſt Diit, 6 '0 ©. . Aa 
True Time at Greenwich 6 44 43 At 
Time at Ship . « Fn 6 10 0 1 


Diff. of Time between Ship and Oreenwich 4 43 80 40 45” * Leng. in, 
and it is Welt, becauſe the Time at Ship is lefs than at * Orvnnich. 


U 


/ 16 $ - Pat FLY 


7 Hor. F. red. T. 59 13 


103 30 & 


197 14 Prop. Log. 0,712 


r 


= 
-” > 
Oo Ender we ee ASE, VASE. ws Se, —— _ 


„ rnb er FINDING | 
5 E K 4 M F n 1 W. 
Ship 56 Sus id Long 4% Welt by Acc. on June 13, 1746; at 3M. 15 20 


228 . ̃ —— che Eye ws 23 Feet above ths Bea 
3 | 
H. M. 8. 


3 17 20 
3.0.0 
PI v5 
\ 17 10 
"Moon's Sem. Noon 158” H 52. 5 9 
9349 


Ditto Midnight 15 13 Hor. Pat, 
{ — — 
Diff. in 12 Hours 5 Dif. in 12 H. 26 20 


=. Moon's Semid. 15 94) 
P Part 

1 . 
15 16 

16 

cl Moon's Semidiameter 13 22 

| | Moon's obſerved Alt. 19 58 44 

8 

Moon"s apparent Alt. 39 43 2% 
2 's Hor, Pat. Noon 5609“ 3 

On Dit. of yun r « Part | 16 5 


8 K Ons 106 * 44 Moon's ap. Alt. Jr 43 22 balk 979737 


e 75 Parallax in At. 52 42 Pro. Log. 3333 
wed brew Wa fo . Li . 5 Refraction 2 39 . 
K 3 1 Ref. Sun's Alt. 597 
* ; "= 17" On Moon's Ale. 30 7 Parallax —F 
Sun's Alt. 45 16 53 Cor, Sun's Alt. 2 
L Ditto Semidiam. 15 47 
— — 
Sun's app. Alt, 45 32 30 
rte xi. „ N. Log. 150 * 1Pro, Log. 25 
— * 2 3 30% 3 93 453 ' | Co-tange 95991 
iy 99810 Tang. | 10, 5206 
ee 199 755 N 10,4719 44 
Reject 20 Pro. Log. a «Arg w 2,8465 
Rezect 30 Bio; Log, of It Ang. 25 dene Ang 
4 x Fu App. Diſt. * ry 44 
wag 1 7 Pr 1 Cor. Diſt. | e = i ; 
of Modis 3% Pro. Log. 0,5559 \ Pro. 045559 
' Moon's Alt, tyo 1 -fine 959737 3 Co- tang. 10,4456 
Cor, Diſt, 106 4 Sine 9,9810 1 Tang. 10, 5201 


Sun's app. Alt. 45 % Co- ſec. 10, 1464 


Reged 20 F. L. 2 Ang, 525 75216 


Pr. Lag. of 3 Any. 35 39” 9 o, 6570 | 3d Ang. 39 39 
wo Princ. Effect of Parallax 45 4 
Cor. Diſt, | 106 47 24 
— — 
* prinepal Ef: of Reftaftion and Parallax 106 Ä 20 
or. = obo 45 
Second Cor, from ditto 3 13 28 a 
FRY HE True Dif, 106 28 


"Fir& Diſt, | 205 58 3 


Tt LONGITUDE AT/$EA. 


239 
10 Dif. oa 20598 3 r 
ditto at F 

COMES, WSN. s TL 2252 
x|t Diff. 53 — bh © OP 

544 W +4 OR <a 
Prop. Log. Dit. Bas — $ 48 Pro, Lays ꝶ6ꝙa'; — 15306 
Time ſtanding Over Iſt * 6 0 0 7. >»y N 1 * 92 
Tree Time ut Greenwich 6 38 > „ 
Time at Ship 327 * aA 

, * — 

Diff. Time 2 5 28 = 42% 527 "the Long, in, iE We becu 


0 fe that on the 1 fch of May, 2796, i 
Sea, the 1 ä . 


the Time at Ship is lefs than at Greeawich, 
Nad p L * 2 


* * = Fe. 
I'm TT 7h 
I 

* 

* 


Rezsct 30 P. L. 34 Ang. 36 39“ 


Viace omen fo era r cu e | 


* of IIc ond Dit, =". T8 . 
: Time per Watch 12 411 
- as | ie TD ee 
. N 5 7 TD. | M. 3] D. N. 3 ee .. 
27 12 36 14 18 6 | 31 30 45 #4 * 
12 39 18 2x of 4x It 30 
105 41 + 0 8 39 3 1 F 
12434] 28 $5 7 0 | 
.  % ives the true Semidi 
3 A 
194 101 77 93 70 7 75 157 — tense dt. A . M 
an 12 41 19 0 16 18 38 31 3 ba 3 
e 1 2 FEE! ue n | 
83 4 12 4 22.18 15.28] EY 45 5 36] 32.33 47 r. alt. - REST 2 56 45 
-Obf. Pitt. 31%33' 24” Hor. Par, 6/25" b. 
Moap's $emidiam, if 1 Ar- Ake. 1. $6.45 Lag. Col. 75 
App. Diſt. of Centres 31 17 3 Par. In Alt. | 11 $3 31 r. ** © 
$i&Ob Alt. 20%15" 48”  'Refration 2 ag "= 
Dip 4 22 * — "hu 1 2 65 
App. Alt. 20 10 56 * Les * 
Cor. of Star's Alt, 2 35 Bk eg; e ning 
EIS 20 = 0 Cid Corn, 40743 
App © 41 1 A 8 1070 N 
Moon's Alt. 18 57 * 10, 4884 | 325 
e e — — p. 1 a r 44 OM 
Prop. Log: of ſt Ange 2“ * 0 „ "of Ang. 3 . 
= h Dif. : 10 
; App. Diſt. JT 3 17 53 Ba 
I 8 30. f I 
Cor, of Moon's Alt. 50 46” p. L. 20% PL * mA Ba Yo | 
Moon's Alt. x89 57 * Co-ſine 9,9758 "$a | 
Cor, Piſt. 31 18 Sine 29,9750 bn 8 
Ears Alt. 20 1 Co-ſecant 20,4621 © CE "TY 


eg 3d Ange 1 . 


— 


Pringipal Effect of Parallax 6 59 / 
ed Diſtance 31 18 3 
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= - METHOD r ND 


Cor. from Table XX. * 7 | 
Kk ae : e e einen FRE eds 4 


” 


= 


* 4 +4 "IE 


D. at 72 Hours 31533 38˙% „ N Competed Dig. 41 11 41 
Di 15 Hours 30 a2 Diſt, at an 31 33 38 


e 1 5 — a! 1 = r 
t 2 wit „ een , 
. - SE DIE. . 1 "C84.97 P. L. 9738 


6458 = ade r 22 5. SE Zoaba | 
{Traci ee | . — An- 23) 0; 34 26 


| 8 55 1 1 12 41 2 


Dig elf Lr Yor f 85; 75" z a kae in 
Aa Wk e me. at che wie ig en than el. 725 
2 8 TK. | x: | 361 1 | 
_ OLE) DSI en 8 neareſt $106 - ob "the reſpective Altitudes 
their lower Limbs, were 1 fas ,under ot on the 1 13 April. 3796, the Eye, being 7 
{Feet above, che Sea, jn Lat. 175 and Long, by 45 15 46 W. of. 54 „ 


—— ꝑ —ä——Z— — 


75 the Watch not previouſly regu the — 50 Mngitu i 1 wed? 
| — 9578 oomotn ene tae e 112 Te 3 5 5 Meg ebe M 
ce Ajtituidns may ene preferat x to mane $14 eh For ne 1 
"x 21 magtÞ-r7 2989 
r 5 = 1 wan en | 22 3 
3 * 5 40 2 [ 15 5 "P 
F Kot Ph LR TENTS CAA van 5 
22 mY " = 6 Lal ele. 1 h Na 
6 11 6 0 41 © 
1 D 0:12 23 
5 14 32˙374317 242 ET on” if —— 
el W ſs Ja 2 Moog's app All- 80 $3143 
2 22 30 80 41 ENS 2 
% b # y * 8 . 3 8 Moon? sHor. Pars 155 p. I. 10,4821 
* 7:Moon'sapp- Alt» $0 53 23 . c-. 9,1998 


Obs. Diſt df Sur LEO 00 


Suns Semdi. 15 58 | F. L. of Moon's Pac an 24 72 d2z 
Moon's ditto * x 0 324% Refraction A 5 3 11 g = 
+ Spp<Diſt- of Centres © 77 Cor. of Moon's 45 : 1 
| 5 =, Jun's 12 2 11“ P. ene 3E. L x a+ 7. 


* Alt. 22.75 Co- * 9,9664 en. 92 10,3881 


ede Alt. 80 53 0 Co- ſec. 10006 5 
—— . n Ang. 13“ 2,968 


Kg 0 firk Abg- 2 23 P. IL. l 1,8780 | 2 23 
© F SD» * Ait! 8 a 
25 r 1. 410 F 4+ A Diff. * ; O0 12 11 
8 £, Aw: Dif. 77 46 24 
9 | 
WK = correhed | for Sun” „ RSfraltion ..; : doe LA s Aidol * 2 
Cor. Moon's * 9 15” P. Noe 152 91 3 . 1,2891 
3 $0.53 © Calne. 9,1998 266 SLIT 95053 
Tor: bia. 77 35 Sine 5 0), Tenge: | | 10,6654 | 
; Sun's ; 2 0 Co: ec. 10,4217 : —— 
& +; 6 N a . 4th Ang. P, L.. 121 1 1,1598 
; 34 ys.” 2 37 p. . 25 — 059007 A 
n on 2 arial E231 . 
1 23 Js di, 1 43 4 Dis. 10 9 
r 8 | bone ges Diftance 2 48 3 5 


— - 


Dif. gef BY Effet of Þ . and Ref. = True Dit. 77 * 26 whe Ecrrfion 
from Table XX. will give nothing, 


» 77 46 o Sine 979900 Jg v3 58030 „ „„ „ 


Bo A » a. - 


\ 


l. Ange 34 46 20= Co-. 991457 


2 
—— H. M. 8. 

59 32 124 38 11 True 
9 30 4 


Ho. Ang. 
Time at Greenwich 
Diff. of Time between 


ITU DE Ar 8E A. 


Time ſtanding over firſt Diſt. 6h 
Time. 


— 
\ 


Bo 


by Pi. L. 3556= 30 4 


Ship and Greenwich 2 11 53 = 32 59! 32” the Long, in Weſt of Greenwich, 
In finding the Time the Decl. is proportioned to the reduced Time 6h. 54/. | 


Here I have given one Method of finding the Longitude, illuſ⸗ 
trated by a ſufficient Number of Examples, all of which are reduced 


to the 


ear 1796, in order that the Reader, or Teacher, may have 


ſufficient Time to furniſh himſelf with a Nautical Almanack for that 
Year, which is now printed. But as many would wiſh to have 
ſome other Method of reducing the Diſtance, that, by comparing 
them together, they may not only have the Advantage of proving 


their Calculations, but alſo of making Choice of which th 


to work by. 


The ſecond Method I ſhall pre 


of Figures in the Logar 


ithms, beſides the 
in both Methods being exactly the ſame. 


To 


ey prefer 


ſent the Reader with, is chief de- 
duced from that invented by Mr. Witchell, late Maſter of the Royal 


Academy at Portſmouth, and as it is ſhort, requires but four Places 
Index ; the Preparations 


* 


» | THE LONG 24> 
k | | | 
9} r 72 5 „V By the ſecond Method thus: 
N ap · Alt. 2 14 55 Dee. g®32/ Lats $4 17 Co. Lat. 3% Coe. obs 
<p | 0 2 11 90 90 [Decl. 9 32 Secant 00694 
True Alt. 22 12 44 P. DB 28 $55 43 M. Alt. 65 15 N. S. 9084 L. R. 889 
90 | II Tre Alt.-az 13 N. S. 3781 
— — a —— : 
Zenith 67 47 16 . $3003 Log. 4.72428 
e WY 1D. pe oermeegh wn 2 | | 
Pol. Diſt. . 80 28 0 C6+ſec. 0,00604 In Col. of Rifing gives 4h. 38' 10” 4,$1320 
203 38 16, 15 5 | ©. By the Ephemeris. Me 
Sum 101 59 8 Vine 9499043 Diſt. at 6 787 $'44" Ditto 789. | 
1 Diſt. 67 47 26 | | Diſt, at 9 79 43 51 Tr. Diſt, 77 4% 
Rem. 34 11 Sine 9474980 Diff. ing 1 38 7 P. L. 2633 27 18 
n Fe Fe 255 gh Comp. Diff. 27 18 P. L. 8793 A 
Sum 19, 82915 8 3 


- True Time at Greenwich 6 fo 4 


— I— —ͤ—e— —— — — - 


2+ METHOD OT FINDI1%G 


Cor. _ Table XX. 38 31 rr 4 
Sor. frora ditto 1 Piferenet 37 
-Dis. at 12 io 3131 38% — _Competed Diſt. 1 11 41 
* 30 0 22 | Diſt. at 12 31 33 38 
— : A EO 
14 Din. . bc 2385s. - 21 57 
2d Diff. © . . 913 — — | 
H. M. 5. 
P. L. 6a$z = O 42 21 
_Fime Kanging over 26 Diſtance 3 
True Time at Greenwieh 12 42 21 
Time at Ship 12 41 19 
* =. 3 
Did of Time: between Ship and Greenwich a: 8 a3,15 the Joagitnd bn 
and it is Weſt, the Time a; the Slap being lefs than at Greenwich. : 
A Ao er 


FSerpote dhe Dig al che. Sun 120 Moon's neareſt Limbs, wich the reſpe&ive Attitudes of 
their lower Limbs, were obſerved as under on the 13th of April 1756, the Eye belag 18 
- Feet above the * ia Lat. 30 17 N. and Long. by Account 77 46 W. of Greenwich, 

dd Watch not previouſly regulated, and the Ship's truc Longitude be zequired ? 

:Av the Sue mult be then at a fufficient Diſtance from he Meridian, the Mean of tz 

three — may be ſuppoſed preferable to any es AK. taken for finding the Tine. 


— * 
7 * 


— — goes». „ S's Alt. 
NI Sun 's ο »| 4.59 57 33 3. © 
42 Fi [5 Air. Ak. Lo. ia T. 2 3. 4 Send. 15 5 | 


Dif. 11 55 


Hi. M. 8. D. . o. M. 2. % Sep: Ti. 644, 1 Dp, 2 go 
ry I 11122 £7 18 PP» - 23.14 55 - 
ad ＋ — 11 = 17 24 — Yo 3c}. Jun“ 5 Ref. 8 1 72. 21 11 Cor. of S's Alt, 


; 55 26 77 1 8 Gt Moon Ob. 15 41 6 


3 Lon SH. 46 26" — Dip 4 1 & 12 23 
14 32 . 


3 % 


Moca's app · Alt- a $0 53 23 


* Aton“, Hor. Par. 0 59'-21 P. I. 10,4521 
- Moon's app. Alt. Jo 53 23 CL. co ſ. 9,1998 
Obſ. Diſt. of Sun and 8 14 0 — 


Sua's Semdi. x5" 58 P. L. of Moon's Par. in Alt. 24 1,232; 
Moon's ditto 16 4 1-3 © 32 24 Refraftion : 9 rh 
- App- Dift. of Centres 77 46 24; Cor. of Moon's Al- 2. 
Cor. Sun's Alt. 0 11“ P. L. 1,916 PF. I. 1,71 
. Sua's Alt. 22 15 © Co- ſine 9,9664 Co- tan. 10, 388 1 
_ £2p- Dig. 77 46 o Sine 9999004 | j  TFarige + 20, 6639 


Moon's Alt." $o 53 ©  Co-ſec. 10,0055 
—— P. L. 2d Ang. 12” 2,968: 


Reject 30 firſt Ang. 2 23 P. I. 15,8780 2 23 
5 vs . Diff. © 2 11. 
0 3. | App» Dif. 77 46 24 
"Didavie 1 for Sun's Refrackion 1  97"44 31. 5 
Cor. Moon s Alt. Q 9 i” P. V. 1,2891 . N 6 1,2897 
Noon“ Alt. 90 53 O Ca-fine 9,1998 Co- tang. 99,2053 
_Tor- Dig. 77 48 35 Sine 9,990 Teng. 16,6654 
Suns At. 22 15 © Co ſec. 10,4217 | — — 
15 „ 4th Ang. P. L. 13 28“ 1,1593 
36 Ang, | 22 37 P.L= 0, 900 22 37 
| 5 e 1 Diff. | 10 9 
1 : Cortected Diſtance 77 48 35 


digt. cortected prin, Effect of Par. and Ref, = True Diſt. 77 38 26 whe CorreQions 
from Table XX. will give nothing. | 
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IT 1 Tons- | . By the ſecond Method thus: 
Nes ap. Alt- 24 14 55 Dec. 9 32 Lat. 34 17 | Co. Lat. SS Co-ſee. oB288 
Cor O 2 11 go go [Decl. 9 32 Secaut oo 


ö — — 
True Alt. 22 12 44 P. D80 28 55 43 | M. Alt. 65 15 N. S. 90814 L. R. o8892 
Tr. Alt. aa 13 N. S. 37811 


53003 Log. 4.72428 

Ce. Lat. 28 2 3 

Pol. Diſt. 28 © Co- ſec. 0,00604 In Col. of Rifing gives 4h. 38 10” 4, 81326 
203 88 16 By the Ephemeris. 


Sum 101 59 8 Sine 999043 Diſt. at 6 78* 5/44” Ditto 9789 544 

— 67 47 16 Diſt, at 9 79 43 51 Tr. Diſt. 77 1 

Rem. 11 Sine 9,74980 Diff. in 3 1 38 7 P. L. 2645 27 18 
5 1 , Comp. Di. 27 28 P. L. $192 b 


« ow 19,82915 8 1 128 
H. . 20 = Co-ſ. 9,91457 L. $556 = 50 
{He Ange 34 2 3 Time ſtanding over firſt Diſt. 6h * 


Ho. Ang. 69 32 40 = 4 38 11 True Time. True Time at Greenwich 6 50 4 
Time at Greenwich 6 50 4 ; 
Dif. of Time between ——— 


Ship and Greenwich 2 11 $3 = 325 5% 32” the Long. in Weſt of Greenwich. 
la finding the Time the Decl. is proportioned to the reduced Time 6h. 5. 


Here I have given one Method of finding the Longitude, illuſ- 
trated by a ſufficient Number of Examples, all of which are reduced 
to the Year 1796, in order that the Reader, or Teacher, may have 
ſufficient Time to furniſh himſelf with a Nautical Almanack for that 
Year, which is now printed. But as many would with to have 
ſome other Method of reducing the Diſtance, that, by comparing 
them together, they may not only have the Advantage of proving 
their Calculations, but alſo of making Choice of which they prefer 
to work by. 

The 3 Method I ſhall preſent the Reader with, is chiefly de- 
duced from that invented by Mr. Witchell, late Maſter of the Royal 
Academy at Portſmouth, and as it is ſhort, requires but four Places 
of Figures in the Logarithms, beſides the Index ; the Preparations 
in both Methods being exactly the ſame. bi 


— 


- 


* 


nin METHOD OF FINDING 


To find the true Diſtance, obſerve this general Rule. 


"© Firſt. Add the Sun or Star and Moon's apparent Altitudes to- 
gether, and take half the Sum; ſubtract the leſs from the greater, 
aud take half the Difference; then add together 

The Co- Tangent of half the Sum, 

The Tangent of half the Difference, and 

The Co- 8 of half the apparent Diſtance. 


+ Their Sum, ace 20 in the Indexy wilt be the Log. Tangert 


ef an Angle, which call A. 
Cs. When the Sun or Star's Altitude is greater than the 


Moon's, take the Difference between the Roe and half the ap- 
parent Diſtance, but if leſs take their Sum. en add together 
The Co- Tangent of this Sum or Difference, 
The Co-Tangent of Sun or Star's apparent Altitude, and 
he proportional Log. of the Correction of the Sun or Star's 
Altitude. 3 | | 
Their Sum, rejecting 20 in the Index, will be the proportional 
* of the firſt Correction. | 
irdly. If the Sum of Angle A and half the apparent Diſtance 
was taken in the laſt Article, take now their Difference; but if their 
Difference, take now their Sum. Then add together 
The Co-Tangent of this Sum or Difference, 
The Co-Tangent of Moon's apparent Altitude, and 
The proportional Log. of the Correction of the Moon's appa- 
rent Altitude. 
Their Sam, rejecting 20 in the Index, will be the proportional 
Log. of the ſecond Correction. | 
ourthly. When the Angle A is leſs than half the apparent Diſ- 
tance, the firſt Correction muſt be added to, and the ſecond ſub- 
tracted from the apparent Diſtance ; but, when the Angle A is 
greateſt, their Sum muſt be added to the apparent Diftance, win 
the Sun or Star's Altitude is leſs than the Moon's ; but when the 
Moon's Altitude is leaſt, their Sum muſt be fubtracted to, give the 
corrected Diſtance. , 
Fifthly. In Tab. XX. look for the corrected Diſt, in the Top Co- 
lumn, and the Correction of Moon's Alt. in the Left-hand Side Co- 
lumn ; take out the Number of Seconds that ſtand under the former 
and oppoſite to the latter. Look again in the fame Table for cor- 
rected Diſtance in the Top Column, and the ſecond Correction in 
the Left-haiid Side Column ; take out the Number of Seconds that 
ſtand under the former and oppoſite the latter, the Difference be- 
tween theſe two Numbers will be the third Correction, which muſt 
be added to the corrected Diſtance, if leſs than 9o?, but ſubtracted 


- 


from it, if more than 90; the Sum, or Difference, will be the true 


Diſtance. | 
To illuſtrate this laſt Method of reducing the apparent Diſtance 


to the true Diſtance, I ſhall take the apparent Altitudes and Li- 
tances as they ſtand in the three firſt Examples, worked by the for- 
mer Method. Xx. | 
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EXAMPLE I. See Page 235. 


Siren the apparent Diftance of the Moon's Centre from the Star 
63* 35 13", the Moon's apparent Altitude 24 29 44”, and that of 
2 / 


the Star Regulus 45* 9 12", the Moon's Horizontal Parallax 55 2. 
Required the true Diſſance ? | | 
| b. M s. Þ | Yee ol 
aui Altituge 45 19 4 Moon's Ha. Par. 55 a Prop. Log. 10,5146 
Ref. or Cor. of Star's Alt. 37 App. Alt. 24% 3% __ Log. Col. 99590 
, | "Moon's Par. in Alt.. go s” 03356 
Reftaction 2 4 
i ' —ů— _— 
1 Cor. of Moon's Alt. 43 1 
Star's app» Alt. a5 9 12” ; 
Moon's app, Ak. 24 29 44 | 7 
Sum 0 „ 6 Halfis 344% 8 Co. Tan. 10,1577 
Diference 20 39 28 Half is % 10 19 Tang. 9,2601 
4pp+ Diſtancs, 63 35-13 Halfis 31 47 3 Co. T 10, 2073 
ue Cor. add | 9g Ang-A 22 54 © Tang. 9,6256 
—— — : — — GR. * 
63 35 22 Difference 8 53 36 Co. Tan. 10,8056 
20 Cor. ſub. 30 54 Syn's Altitude 45 9 12 Co. Tan. 9,9977 
| Star's Cor. L. 2,2775 
_ Correfted Diſt. 63 428 o — 
34 Correction add 5 i Correctien 9 P. I. 3,808 
Frac Diſtance 63 4 33 Half app. Dit. 31 47 36 "vn 
| » Angle A 22 54 © 18 
. 0 . | N 
] forme r Me -. a , $4 41 36 an. 10,4341 
Moon's Altitude 24 29 44 , Co. Tan. 91307 
Cor. Moon's Alt. 48 x Pr, Log, 5,6739 
ad Correction 30 54 Pr. Log, 0,7653 
1ſt Cor. Table XX. »: _ 
ad Cor. ditto 1 
— 
EXAMPLE H. See Fege 236. 


Given the apparent Altitude of the Sun's Centre 325, that of the 
Moon's 245, and the apparent Diſtance of their Centres 684 
and the Moon's Horizontal Parallax 58 W Required the trus 


Diſtance? . | 51 7x 
Ref. of Sun's Alt. 131” Moon's Hor. Par, 58' x0”. Pro. Log». 10,4906 
Par, in Alt. - $. . Moon's Alt. 24 0 © Log» Cal. _ 9,9607 
. — — — — 
r. of Sun's Alt, 123 Par. in Alt. 53 8 Pro. Log. 9,5299 
9 Refraction 2 7 . | 
— 
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Sun's Alt. 32* 
Moon's Alt. 24 | 
Jum er © + Cor Dam 0 
Difference ; $ Half is = „ Tan . 3.3746 
Apparent Diſtance 68 42 1 Halfis- 34 21 Co. » 10,1653 
1| Cor. add 23 Ang. A 10 54 Tang 9752842 
Corrected Diſt. 68 42 Difference 23 27 Co. Tang. 10, 36 
ad Cor. ſub. 22 2 Sun's Ak. 32 Co. Tang. 20,2042 
| xt Cor. Tab. XX.8 68 19 39 Cor. Sun's Alt. 1,3 P. I. 2 
Kr a. 7 : ö 
| iſt Correction 1 2,6812 
True Diftance 69 19 46 Half Diſtance 34 21 . 
3 : Ang. A © 3, 
_— from that found — ; 
by the former Methed. Sum 45 15 Co- Tang, 9,9962 


Moon's Alt. 24 © Co. Tang. 10,351 
Cor. Moon's Alt, 3117 P. "wats . 


' | 2d CorreQian 33 35 P. I. „%95ʃ 
-—— EXAMPLE UI. ses Page 237. 
Given the Sun's apparent Altitude 18 59 f, the Moon's 70˙ 447, 


the apparent Diſtance af their Centres 103* 30' 8, and the Moon's 
Horizontal Parallax 39 15”, Required the true Diſtances ? 


Refrac. of Sun's Alt. 2* 44/* | Moon's Hor. Par.” 59" 15” Pr. Log, 10,4826 
Parallax in Alt. EY Moon's Alt. 70® 4s | | Coſ. 975185 
— q - 
Sor. of Sun's Alt. 2 36 Par. in Alt, 19 33” Pr. Log, ©4964: 
ES Np om,” 9 
Moon's dito 0 4 © Cor, Moon's Alt. 19 14 
$ 39 43 30 Halfis | 51 45 Co. Tan. 10,0049 
fference 51 44 30 Half is x 15 3 15 Tang. 9,6857 
App. Diſtanee 103 30 8 Half is 31 45 4 Co. Tan. 9,697 
| 1 Correction add 283 Angle A on 21 3 Tang- 9,5844 
i | Sum An. A Dif 72 46 4 Co, Tan, 9,4916 
EY -þ ; mr hy de 18 5% 30 Co. Tan. 10,4633 
Cor. Sun's At-. 2 36 Pr. Log. 12,8403 
; 3ſt Correctios 2 33 17951 
Angle 0-9 
Tar. Dit, 5145 4 | 
Difference 30 44 4 Co. Tan. 10,2258 
Moon's Alt, 70 44 © Co. Tan. 945435 
Cor. Moon's Alt. 19 14 P. Log. 0,971 


— — 


renn e Wee 
] ſhall 


THE LONGITUDE AT 824. 28 


T ſhall leave the working of the other Examples, by this Method, 
to exerciſe the Learner, and proceed to fhew how 4. find the true 


nne the Sun, Moon, or a Star by Calculation. 


To find the Sun's true Altitude. 


It ſometimes happens, that the Diſtance of the celeſtial Object 
may be taken, but for Want of a good Horizon, or Aſſiſtants, their 
Altitudes cannot be taken at the ſame * to ſupply ſuch 99 2 
ſciences, obſerve the three following g | 


C E I. 3 


The apparent Time, the Ship's Latitude, Li and 4 
Sun's Declination given, to find the true Altitude of his Centre, 


R U L E. 


If the Ship's Co-Latitude and the Sun' s Declination be both 
North or both South, their Sum; but if one be North and the other 
South, their Difference is the Sun's Meridian Altitude. 

With the a pparent Time from Noon, enter Table XVI. and 
from the Column of Riſing take out the Logarithm correſponding 
to it. 

To this ithm, add the Co- ſine of the Latitude, and 
the de Lo of the Sun's bade. 

Their Sum, rejecting 20 in the Index, will be che * of 
a Natural Number, which being ſubtracted from the Natural Sine of 
the Sun's Meridian Altitude, will leere * Natal Sing of wy true 


Altitude at the given Time. 
E X AM P L E. 


Required the true Altitude of the Sun's Centre in Lat N. 
Joly 255 1796, 2 —— 30 8. in the Morning? 6 5 


"= 


App: Time 's 56 30 - | 
Time from Noon 5 Its Log. in \ Col. of Riſu 7 8: 
Latitude 49 1. % N. its Log. Co- ſine To 2225 
Decl. at that Time 19 o o N. its Log. Co- ſine 9597482 

b * * — , 
Co. Lat. 49 3 Rejet 20 N. N. 45871 Log. 66136 
Mer. Alt. 59 29 Nat. Sine $6148 


— 


dd Sins true Alt. 40277 = 23 45. 
EXAMPL E 


* 
„ METHOD OF FINDING 
PER A MP LE It 


der n be the true 7 1 the Sun's Centre at London, 
ovember 24, 2796, at 27 OD. a parent Time in the 
Afternoon ? s 2 5 


Hl. M. 8. | 
MI 3 21 N. Lr See in Got. of Riſing 775595 


Latitude We FE 2579383 
Decl. at that Time 20 20 458. Log. Co-fine 9597068 
Co. Lat. 38 28 N. Nat. Num. 21062 Log. = 4,32351 
Mer. Alt. 7.30 Nat. Sine 30320 _ 
Nat. Sine true Alt. 5 19 ho Sine 09258 © 

3 3 s * u. 55 
* Time, e and eee ee fans the At 
| tude of any of the known fixed Stars. ot 
R U L Z. 


Turn the Longi :endeinto Time, and add it to or ubtraR it from 
the Time at the Ship, according as it is Eaſt or Weſt, the Sum or 
g Difference will be the Time at Greenwich. 

Take the Sun's' Right Aſcenſion from the Nautical Almanack, 
and proportion it to the Time at Greenwich, and add it to the ap- 
po Time at the Ship, which will give the Right Aſcenſion of the 


eridian, or Mid-Heaven. 
Find the Star's Right Aſcenſion and Deflination in Table XIII. 
and take the Difference between its Right Aſcenſion and the Ri on 
Aſcenſion of the Meridian, which will be the Diſtance of the 


from the Meridian. 

Having the Star's Diſtance from the Meridian, with its Declina- 
tion and the Ship's Latitude, the true Altitude is found in the ſame 
Manner as has been ſhewn in the laft Examples of "_oding the true 


R 
25 EXAMPLE. 


What will be the truc Altitude of Aldebaran at Edinburgh, April 
11, 1796, * . 8 apparent Time. 


H. M. 8. 
App. Time 5 56 20 Sun's Right Afcen. at N. 1 22 27 
Long. 3 6 W. in Time 12 24 Prop. Part for 6 Hours 68 


&pp, Time : at Green, 6 8 44 Right Aſcen. as Edinb. 1 23 22 
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| 6 8 44. 
Right Aſcen. at Ed. 1 23 22 


Right Aſcen. Med. 7 3x 6 
Star's Right Aſcen. 4 24 14 


— 


Its Log. in Col. of Riſing 450185 


bor! Diſt. from Mer. 3.2 $2 
indurg's Lat. 55 58'N, Log. Co- ſine 9574794 
Star's Decl. 16 5 19 Log. Co-ſine 9,98266 8 
Co. Lat. 34 2 N. Nat. Num. 17078 Log. 423245 
Meridian Altitude 50 7 19 Nat. Sine 76733 | 
Tran Aldtals © 36 % © Nec fi abs 


Norz. As the Table is calculated only to 30% the Difference 
between the Log. of 3 H. 7 M. 30 S. and 3 H. 8 M. muſt be taken, 
which is 218: Then ſay, As 30: 218: : 22: 160, which. being 
added to 4, 50025 the Log. of 3 f. 7 M. 30 S. gives 4, 50185, the 
Log. of 3H. 7 M. 52 S. as above. 


„„ 


The apparent Time, the Latitude and Longitude of the $3; given, fs 
| FE find the trus Altitude of the Maon's Centre. K , 


R U L E. 


Turn the Longitude into Time, and if it be Weſt add it to, but 
if it be Eaſt ſubtract it from the apparent Time at the Ship, and it 
will give the Time at Greenwich. / 
Take the Sun's Right Aſcenſion out of the Nautical Almanack, 
and proportion it to Greenwich Time, which being added to the 
Time at the Ship; the Sum will be the Right Aſcenſion of the Mes 
ridian or Mid Heaven. | 

Take out of the Nautical Almanack the Moon's Right Aſcen- 
ſion and Declination, and proportion them to the Time at Green- 
wich. Turn the Moon's Right Aſcenſion into Time, and take the 
Difference between it and the Right Aſcenſion of the Mid Heaven, 
* will be the Diſtance in T ime of the Moon from the Me- 
Tl Ian, 0 of vo 3 
Having the Ship's Latitude, together with the- Moon's Declina- 
tion and Diſtance from the Meridian, the true Altitude is found, in 

the ſame Manner as has been ſhewn in finding the true Altitude of 
the Sun and Star, | . 


EXAMPLE. 


METHOD OF FINDING 
| „„ 
What will be the Maon's true Altitude at 40 H. 16 M. - 52 8. 
apparent Time, in Latitude 14 45 8. and Longitude 167 E. on 


App. Time at Shi 19 16 52 Wiz; 
Lang: % E. in Time 21 0 


n 


App. Time at Greenwich 8 n E 
Sun's Right Aſcenſion 10 17 © Moon's ditto 47 14 
App. Time at Ship 19 16 52 | * 
29 33 32 ä 
* 24 . - | 

| k * 5 4 11 

Right Aſcenſion of the Merid. 8 33 52 

Moon's Right Aſcen. in Time 3 8 56 

Moon's Dift. from the Merid. 2 2496 Log. Nang 4,28642 
Latitude | 14 45' Log, Co-line 998545 
Moon's Decl. at Ship 23* 31'N. N Log. Co- ſine , 98780 
Co. Latitude 75. 15S. Nat. Num. 18183 Log. 4,25967 
Meridian Altitude 61 44 Nat. Sine 88075 ᷑ j 


N. Sine of Moon's true Alt. 44* 20 = N. Sine 69892 


In the laſt Example rtional Parts are taken in finding the 
Right . Log. Riſing. ae — 

y the three laſt Caſes the Tue Altitudes of the Objects are found, 
therefore if the apparent Altitudes be wanted, the Difference be- 
tween the Sun's Parallax and Refraction muſt be added to the dan $ 
true Altitude, the Refraction muſt he added to the true Altitude of 
a Star, and the Difference between the Moon's Refraftion and Pa- 
rallax in Altitude muſt be ſubtracted from the true Altitude of the 
Moon thus found, to obtain the reſpective apparent Altitudes of their 


To find the Longitude by the Eclipſes of Jupiter's Satellites, 

On the Day preceding the Evening on which it is 'prop6ſed to 
obſerve an Eclipſe, look for the Time when it will happen at Green- 
wich, in Page 3d of the Month in the Ephemeris. Find the Diff. 
of Longitude, either by a good Map, Sea Chart, or Dead Reckon- 
5 8 43 5 5 : : * 4 | b f * a oy In * | yi ILet! 


-- * 
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THE LONGITUDE AT SEA! arp 


Let the Watch be regulated by the Sun with all poſſible Ex$Aneſs 
to the apparent Time. Turn the Difference of Longitude into 
Time, and add it to or ſubtra& it from the appatent Time, accord- 
ing as it is Eaſt or Weſt of Greeawich, the Sum or Difference will 
be nearly the Time when the Eclipſe is to be looked for in that 
Place, But as the Longitude is uncertain, it will be proper to. 

in 20 or 30 Minutes before. 

blerve the Hours, Minutes and Seconds of the beginning of the 
Eclipſe, called Immerſion, that is, the very Inſtant that the Satellite ap- 
pears to Enter into the Shadow of Jupiter ; or the Emerſion, that is, when 
it appears to come out of the ſame. The Difference of Time between 
the obſerved Immerſion, or Emerſion, and that ſet down in the Nau- 
tical Almanack, being turned into — will give the Difference- 
of Longitude between Greenwich and the Place of Obſervation. 

Theſe Obſervations made on the firft Satellite, or that which 
moves neareſt to the Body of Jupiter, is the moſt proper for deter- 
mining the Longitude ; and here it may be obſerved, that its Emer- 
fions are not viſible from the Time of Jupiter's Conjunction with 
the Sun to the Time of his Oppoſition to the Sun, and that its Ims 
merſions are not viſible from the Time of the Planet's Oppoſition ts 
the Sun, to the Time of its Conjunction. | 

The Configurations, or the Poſitions in which Jupiter's Satellites 
appear at Greenwich, are laid down every Night when viſible, in 
Page the 12th of the Month in the Ephemeris. 


e 


Suppoſe that on the 17th of Auguſt, 1 in Longitude 88˙ 30 
Weſt by Account, an 2 J * firſt Satellite bf -4 
ſerved at 12 f. 30 M. 208. apparent Time. Required the Lon- 


Herne 4 * 
t Greenwich, the Immer. of iſt Satellite that Day will be 18 20 30 
Obſerved Immerſion at — — 12 30 20 
Difference in Time — — 5 50 10 


Turned into Longitude gives 87 32 f, and is Weſt, becauſe the 
Time at Greenwich is more than at the Place of Obſervation; the 
Error in Longitude 58 4 Miles. : | 
As theſe Eclipſes happen almoſt daily, they afford the moſt ready 
Means of determining the Longitude * Places on Land, and then 
the Longitudes of Sea Coaſts might be better aſcertained than they 
are at preſent ; they might alſo be applied at Sea, could they be ob- 
ſerved with ſufficient Accuracy in a Ship under Sail, which can 
hardly de done, ſince the leaſt Motion of a Teleſcope that magnifies 
ſufficiently to make theſe Obſervations, would throw the Objects 
out of the Field of View. i | 

The Eclipſes of Jupiter's Satellites may be well obſerved by one 
of Dolland's new Acromatic Teleſcopes of three Feet in Length, or 


dy a Reflecting Teleſcope of 1 8 or 20 Inches Focal Leng * 
1 N vo 


_—— —_ : — —_ — 


2% THE MANNER OF SURVEYING 


- To find the Longitude by the Eclipſes of the Moon, | 


This is performed by comparing the Times of the Beginning or 
Ending, as alſo the Times when any Number of Digits are eclipſed, 
or when the Earth's Shadow begins to touch, or leave any remark- 
able Spot on the Moon's Face. 

Then will the Difference of Time between the like Obſervations 
made at different Places, turned into Degrees, be their Difference 

of Longitude. | 
But theſe Eclipſes happen too ſeldom to be of any general Uſe at 


_ — 


The Manner of Surveying Sea Coaſts and 
wk. of HFarbours. 


AVING, in the former Part of this Work, treated on thoſe 
Branches of Knowledge which ought to be acquired by every 

one who undertakes the conducting of Ships to remote Parts; i 
think it incumbent on me to give ſome Directions concerning an- 
other Branch, which, though of great Importance, ſeems to be too 
much neglected; namely, the drawing of Draughts or Charts of the 
| ſeveral Coaſts along which they fail, and alſo of thoſe Harbours into 

which they go. 

\. Thoſe whe have the Charge of conducting Ships frequently com- 
plain, that few of the Sea Charts are found to be correct. Sup- 
poſing the Complaint to be juſtly founded, we may reaſonably pre- 
ſume, that ſuch ee ar has ariſen from the following Cauſes; 
namely, the Authors haying too much Recourſe to thoſe Charts 
which were drawn when the Latitudes and Longitudes of Places 
were but ill determined, and when the neceſſary Inftruments were not 
ſufficiently correct for the Purpoſe of taking the different Bearings; or 
it may have been owing to an Impropriety in the Manner of ſurvey- 


ing the ſeveral Parts. N 

"When a Voyage is finiſhed, the Journal of that Voyage, however 
applicable it may be to public Purpoſes, is ſeldom regarded, Were 
the Lords of the Admiralty to eſtabliſh a Repoſitory for Obſerva- 
tions, Drawings, Appearances of the Land, and other uſeful Arti- 


cles, ſuch Materials might be applied to the Improvement of Navi- 


ation. Proper Perfons might be appointed to arrange and apply 
| 19 in the conſtructing of uſeful Sea Charts; and ſuch Charts, if 
not giyen to the Public, ſhould be delivered to the Officers in the 
Royal Navy. When'a Ship of War is ordered to go abroad, the 
_ Maſter, who has the Charge of navigating her, is under a ſtrong 
Temptation, not to ſay Neceſſity, to purchaſe ſuch Charts as will 
beſt tuit his preſent Circumſtances, though not the moſt 2. — 
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| and the valuable Ship, with the ſtill more valuable Lives of the 
People on board, are thereby greatly hazarded. 8 

Having ſome Time ago waited on the firſt Lord of the Admiralty, 
] took the Liberty to recommend the furniſhing of the Maſters with 
proper Charts, when ordered upon diſtant Services ;Zand obſerved, 
that ſuch Charts might be returnable in the ſame Manner as the 
Ship's Stores are now; which has long been the Cuſtom. in France. 
His Lordſhip thought. proper to ſay, © He hoped the Admiralty 
« would think of ir.” I told his Lordſhip, that I was then ſpeaking 
to the Firſt Lord of the Admiralty,” and a Seaman. —Having never 
heard any Thing of the Matter fince, I ſhall proceed to ſhew the 
Reader how the Buſineſs of taking the Bearing of any Part of a 
Coaſt, and of plotting or delineating it, may be performed, 


To take the Draught of a Coaſt in failing along it. 


Having brought the Ship to a convenient Place, -from whence the 
principal Points of the Coaſt or Bay may be ſeen, either caſt Anchor, 
it is convenient, or lie to as ſteady as poſſible; or if the Coaſt is 
too ſhoal, let the Obſervations and Meaſures be done in a Boats: 
Then, while the Veſſel is in a ftationary Situation, take with the 


Azimuth Compaſs, or Sextant, the Bearings, in Degrees, of ſuch 


Points of the Coaſt as form the moſt material /Projeftions or Hol- 
lows; write down theſe Bearings, and make a rough Sketch of the 
Coaſts, obſerving carefully to mark the Points whoſe Bearings were 
taken with Letters, for the ſake of Reference. of PT, 

Then let the Ship or Boat run in a direct Line, which muſt be 
very carefully meaſured by the Log or otherwiſe, one, two, or three 
Miles, more or lefs, until ſhe comes into a Situation from whence 
the ſame: Points before obſerved can be ſeen again; there let the 
Veſſel lie ſteady as at the foregoing Station; and again obſerve the 
reſpective Bearings in Degrees of the fame noted Points, which are 
alſo to be wrote down, and a rough Sketch of the Coaſt ſhould alſo 
be taken from this Station; for which Purpoſe prepare an Obſerva- 
tion Table, in which write diſtinctiy and regularly the ſeveral celeſ- 
tial Obſervations, Bearings, | | 
the Rocks, Shoals, Soundings, Overfalls, Races of Tides, and other 


Remarks, that may be made along the Coaſt. The Table maß 


conſiſt of ſeven or eight Columns, diſpoſed in the following Order: 

Note. The Sextant will be found the readieſt and moſt correct 
Inſtrument to take the Angles by, held in an Horizontal Poſition, by 
which Means any two Objects, not exceeding 1207, may be brought 
into Contact. It will not be amiſs to take material Points by the 
Compaſs, and intermediate ones by the Sextant or a Quadrant. 
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Obſervations 


Diſtances meaſured by the une; 
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"While the an en d n Lie & * een 

a more accurate appearance of the Coaſt ſhould be made. Ta 
you's which, let four exper Perſons be appointed ; one to take the 
| Bearing exactly with the Azimuth Compaſs; one to overſee the 
# out of the -line, and to an Account of the Ship's 
| | as to be readily able to tell the Niſtance run when required; 
| 9 to attend the Heaving of the Lead, to write down the 
| oundi and Bearings of one or two Head Points, or remarkable 
Parts the Coaſt en at each Depth: the fourth FI Draughtſ- 
man, to draw out the neceſſary Bearings and Diſtances, and deli- 


on hs en and Windings of the $5 epic 
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correct their forms and Dimenſions while the Ship is failing along 
the Land. Then let the ſeveral Bearings be corrected by the vari- 
ation to reduce them to their true Poſitions. Then, 

In ſome convenient Part of a Sheet of Paper, deſcribe a Cirele, 
the larger the better, on which lay off the ſeveral Bearings taken 
from the firſt Station, and let them be numbered 1, 2, 3, &c. on the 
Outſide of the Circle: Alſo lay down the ſeveral bearings taken at 
the ſecond Station; let theſe be numbered 1, 2, 3, &c, on the Inſide 


of the Circle, obſerving, that the Bearings of the ſame Points are 


numbered with the ſame Figures. | | 

Draw a Line to expreſs the Ship's Run both in Length and Courſe; 
and from that End of the Line expreſſing the firſt Station, draw Lines 
parallel to the reſpective Bearings taken at that End, and note it on 
the inſide of the Circle; mark the interſection of each Pair of Lines, 
directed to the ſame Point with the Number annexed to their Bear- 
ing; and through the Interſection ſo marked, draw by Hand a curved 
Line, obſerving to wave the Line in and out, as near as can be like 
the Bending of the Coaſt itſelf. | | 8 

Againſt each Part draw the Appearance of the elevated or low 
Ground in the Sketches, diſtinguiſhing Rocks, Cliffs, or High Land, 
Low Land, Sand Hills, &c. If there are any Currents or Eddies, 
expreſs them in their proper places by Darts or Arrows, the Points 
being turned that Way the Current ſets. Put in the ſeveral Sound- 
ings at Low Water in ſmall Figures, diſtinguiſhing whether Fathoms 
or Feet; ſhew the Time of High Water, on the Full and Change 


Days, by Roman Figures, and tell the Riſe in Feet; put in a Com- 


paſs, with a Scale of Miles or Leagues, ſuch as the Veſſel's Run was 
laid down by; add the Name of the Place, the Coaft, and the La- 
titude and Longitude, as true as can be obtained. | 
If there is a Shoal or Sands on the Coaſt, let it be taken by a Boat 

filing found it, and keeping an Account of the Courſes, Diſtances, 
and Soundings; to put in the Draught, the Boat muſt from ſome 
Part of the Sand or Shoal, take the Bearings of two Points on the 
Coaſt, whoſe Bearings have been taken from the Ship: Or the 
Bearing of the Boat at ſome Part of the Shoal, or of ſome Beacon in 
that Place, muſt be taken by the Ship, at the Stations where the 
takes the Bearings of the Shore; for 2 either of theſe Means, one 
Point of the Sand being obtained, the reſt of it can be laid down 
from the Boat's Account. Ps 
If the Coaſt to be drawn is a Bay or Harbour, winding in ſuch a 
B that all its principal Points cannot be ſeen at two Stations, 

t as many Baſes or Lines be drawn, and exactly meaſured, as may be 
found neceſſary ; obſerving, that the ſeveral Diſtances run ſhould oi 


one another in the Nature of a Traverſe; that each new Set of 


to 

Objects or Points obſerved, ſhould be taken from two Stations at the 
End of a known Diſtance ; and that the Obj whoſe Bearings are 

taken, do not extend ſo much beyond the Liqits of the Baſe, as to. 
makes Angles wich it of leſs than about } or + of a Point, gy. 

reſerve 
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reſetve ſuch Objects for the next meaſured Baſe ; for when Lines lie 
very __—_ to one another, their Interſections are not cafily aſcer- 
tained. | ; 
 _ /Thus may a Coaſt of any Extent be 2 by carefully meaſuring 
gf Stationary Baſe Lines, and from their Ends drawing Angles and 
Lines to cut each other. EV. | 3 | 
If any particular Parts of the Harbour cannot be conveniently ſeen 
from either of the Stations, take the Boat into thoſe Places, and 
baving well examined them, make Sketches thereof, eſtimating the 
Length and Breadth of the ſeveral Inlets, either by the rowing or 
failing of the Boat, taking as many Bearings, Soundings, and other 
Notes, as may be thought neceſſary; then annex theſe particular 
Views in their proper Places in the general Draught, 
If there are any dangerous Sands or Rocks, beſides inſerting them 
in their proper Places, there ſhould be a double Line drawn through 
hat Point, or one or more Objects aſhore; and for this Purpoſe 
chuſe a Church, Miu, Houſe, noted Tree, a Clift, or any remark- 
able Thing that can be diſtinctly ſeen at Sea, and which can be 
brought to bear in the ſame right Line with the Point to be avoided; 
but if that Point is under Water, there muſt be two Land Marks 
brought to bear with the Danger, either in a right Line, when it can 
or in two Lines; and that thoſe two Lines, and that thoſe Land 
ks may be put down in their proper Places, their Bearing muſt 
alſo be taken from two of the-Ship's Stations. h 
It ſhould be remarked in the Draught what Places, if any, are un- 
fit for Anchorage, and what are fit, by writing “rocky Ground, 
foul Anchorage, good Anchorage; and in the latter, to draw the 
Figure of an Anchor. Alſo if there is any particular Channel more 
convenient to fail through than another, it is to be pointed out 
by Lines drawn to its Entrance, from two or more noted Marks 
aſhore. | | 3 
The foregoing Method of ſurveying a Coaſt ſuppoſes in general, 
that it is taken by a Ship in her an, along, not having an Op- 
| unity of going aſhore. But when Circumſtances will permit the 
e and Obſervations to be made on Land, the Survey can be 
taken more accurately than on the Water, 


To ſurvey an Harbour by Obſervation on Shore, 


Make an Eye Draught of the Place to be ſurveyed ; and in goin 
round its Colt fix in . moſt remarkable Points and Bends E — 
Shore, Station Staves, or ſtrait Poles, tall enough to be ſeen at a con- 
fiderable Diſtance: But if at any of theſe places there is a noted 
Tree, Houſe, or any other remarkable Thing, that Object may ſerve 
inſtead of -a Station Staff; and it will be convenient to black the 
Staves, and tie a Piece of white Bunting to the Top of each: Then 
in the Eye-Draught put Letters at the noted Points, or Marks, for 
Diſtinction ſake, W 8 ; 

15 5 ule 


SEA COASTS AND HARHBOURS 2 


Chuſe the moſt level Spot of Ground, wherein a baſe Line may 
be meaſured, of one or more Half Miles in Length, or a Length of 
not leſs than a tenth Part of the Diſtance of the two extreme Ob- 
jets marked for obſerving, and let the Direction of the meaſured 
Baſe Line be ſo laid out, that from both Ends of it as many as poſſi- 
ble of the Station Staves before planted, or the Objects before re- 
marked, may be ſeen. The Bearing or Poſition of this Baſe muſt 
be well determined by Degrees and Minutes; and alſo its Length 
muſt be accurately meaſured to Feet and Parts, either by a meaſured 
Chain, or by a Piece of Log-line of 100 Feet long, properly marked 
at the End of every 10 Feet, and each End Length marked at every 
Foot. 

From one End of the Baſe obſerve (with any Inſtrument proper 
to take Bearings) the Poſition or Bearing in Degrees and Minutes, 
of all the Staves or Objects within View, and write them down or- 
derly ; do the ſame from the other End of the Baſe, and let all the 
Bearings be corrected by the Variation of the Compaſs. _ 

Then, theſe Meaſures and corrected Bearings being plotted or laid 
down, will give the moſt conſpicuous Points of the Shore; the inter- 
mediate Spaces are to be filled up from the Sketches of them made on 
the Spot. 

But if any of theſe Objects ſhould ſpread on either Hand fo far be- 

the Limits of the Baſe, that at either End thereof, the other End 
and thoſe Objects or Staves ſhould appear nearly in the fame Di- 
region, or to make Angles not exceeding about 10 Degrees: Or, if 
ſome of the remarked Objects can be ſeen only from one End of the 
Bafe, then let the Bearings of ſuch Objects be taken from a Place 
whoſe Poſition has been determined from both Ends of the meaſured 
Baſe ; or if there are ſeveral remarked Objects, which cannot be 
ſeen from neither End of the Baſe Lines, let the Bearings of ſuch 
Objects be taken from each of the two Points, whoſe Poſition has been 
taken from both Ends of the Baſe. Or, it may on ſome Occaſions, 
be proper to chuſe another Place, on which another Bafe of a con- 
venient Length may be meaſured, and from the Extremities of 
which the Ends of the firſt Baſe may be ſeen; and alſo as many as _ 
can be of the remaining Objects which lay too obliquely for the firſt 
Baſe, or which could not be ſeen from it. In ſuch Manner proceed, 
until the Bearings are taken of all the Points: judged neceſſary for 
completing the ; wy of the Limits of the Harbour. andy 

If a Baſe of a ſufficient Length cannot be meaſured in one right 
Line, it may be taken in two adjoining Lines, as'the two Sides of a 
Triangle; the included Angle being accurately taken, and the 
Bearing of either Line. | | 85 - 

When the Outlines or Limits of an Harbour, Bay, Road, &c. are 
delineated by the preceding N Let a ſmall Veſſel go out to 
Sea, and take Drawings of the Appearance of the Land and its 
Bearings, Sail likewiſe into the Harbour, and draw the Appearance 
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of its Entrance ; take particular Notice if there are any falſe Re- 


ſemblance of the Entrance, by which Ships may be deceived and 


run into Danger; take the Bearings, or when any two Objects be- 
ing brought in a line ot in one, will lead into the Harbour without 
Danger, when it can be done, ſearch for the beſt anchoring Places, 
and it poſſible denote thoſe places by bringing two Objects in one, if 
not, the exact e e two or three other Objects, ſo that the 

ermined, the Chart being correctly drawn ; 
z Compais, with the Variation and Scale properly fitted to the Plan; 
the Illes, Rocks, Sands, &c. marked in their proper Places; the 
Settling and Drift of the Currents and Tides ; the Times of High 


Water on the Days of Full and New Moon, with the Riſe of Water 


at thoſe Times, and whether whole Tide, and Tide and Part; the 
beſt anchoring Places with their Soundings at low Water, and the 


Winds open to them; the beſt Track, with the Soundings all the 


Way to thoſe anchoring Places ; the proper failing Marks to avoid 
Dangers : the Winds, if any troubleſome ones, which prevail, and 
at what Seaſons; the Places where freſh Water can be pot; the 


Name of the Place, the Country in; on what Sea; the I atitude 


and Longitude ; a Sketch of the Appearance the Place makes at 


Sea upon a known Rhumb, and at an eſtimated Diſtance ; and 


whitever elſe a judicious Seaman fhall think proper to inſert ; then is 
the Plan fit for all nautical Purpoſes, and may be embelliſhed with 


proper Colours, if neceſſary. 


Draughts taken according to the foregoing Precepts, and 


- neatly drawn and coloured, . 


not fail to recommend the young Mariner, who 
ſtruts them, to the Notice of his Supetiors. 


| 4 0 
To reduce a Draught to a larger or ſmaller Scale. 

Wich a Black Lead Pencil draw the Draught to be reduced all 
over with croſs Lines, forming exact Squares: Draw the clean 
Paper for the Copy alſo over with the ſame Number of Squares, but 
their Sides larger or ſmaller, in Proportion to the intended Size of 
the Scale; ſuch as one-half, one-fourth, &c. of the Length of the 
other. Diſtinguiſh by a ſtronger Line and Mark with a Figure every 
fifth or fixth Row of Squares in both, fo that the ſeveral correſpond- 
ing Squares may be readily perceived; then in each of the Squares 
of the Draught, draw, by the Eye, a Curve on the Paper ſimilar to 

3 till the whole is copied, make the 


eys and con- 


black Lines with India or other Ink, and when drawn, the Black-Lead 
Lines may be rubbed out with Bread, or India Rubber. 


To find the Height and Diſtances of Objects at Sea. 
When the Object is perpendicular, and the Diſtance to it can be 
meaſured, find the Angle of Altitude with a Quadrant, and meaſure 
the Diſtance to it as exact as poſſible, then you have the Angles on 
Ds Ik "IA Baſe 
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Baſe, 10 find the Per rpendicalar; j - 7 you go ye SB yes LY 
until the An gle of Altitude be 45 170 en de you and 
the Oe will be de perpendicular r 


7 * 3 -4 8 


6; 343 2 
| 11 n * 5 E X A M P L K. " . - 18) 11 


Being 96 Fathoms froin the Hoctom of a Tower, I find * Alti 
tude Kater allowing for the * of * Eye te, the DE 
r5? 10“ ; | required the Height . 


till it cuts B C 
C therrwill BC be the Height the Tower 26.2. ; 
Lg be 96 + 
Se.is Tang. Ang. A 75" 70 : 9.43 
To be Height BC 262 © 1.41535 
"When the Obje& i is not dicular, ſuch as Hills, Mountains, 


Rocks, &c. the perpendicular Height may be found by obſerving the 
Altitude at any convenient Diſtance, then going either farther- 
off, or nearer to it, in a ſtraight Line, and then obſerving the Altitude 
again. With theſe two Angles, and the Diſtance between the two 
Stations, being carefully meaſured, the perpendicular * may be 


Tad 2 by Geometry or Trigonometry. 
8 EXAMPLE. 


** 

Being at Sea, I obſerved the Alt 'tude of a Mountain, and ye 
ieed“; nd then ſailing towards it in a direct Line 3 Miles, I found 
the Altitude of the ſame Mountain to be 125 300“ Required the per- 
rr Height? 5 


Ang DAG. T: . 
by . AC. Set of from A to 055 Miles, or 5280 
] 


Yards and at B make the Se DBC 12» 30, by drawing 
Line BC to cut the Line AC in C. From C let fall the Perpen- 8 
dicular CP, which being meaſured, will give the perpendicular 
«dg K k Height 
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Height of the Mountain 2027 Yards. To find which by Calcula- 
tion : | $ 
Given the Angles DAC=8*, and DBC = 122 30“; then 12* 30 
ſubtracted from 180* leaves Angle AEC = 167" 30/, which being 
added age A 85, the Sum 275* 30“ ſubtracted from 1809, leaves 
the Angle ACB = 4* 30', whence we have the Angles ; and one 
Side AB 5280 given, to find the Side AC; then it will be 


As Sine Ang. BCA=4* 30 8.89464 As Radius | 10.000c0 
Is to the 870 AB 5280 3.72263 Is to Side AC 14570 4.16333 
So is S. An. AE B= T6) 300 9.33534 So is Sine An. 87 4 9.174355 


13.057907 To DC 2027 38.306838 
8.89464 the perpendicular Height of the 
| i Mountain. 
To the Side AC 14570 4.16333 | ix 


In like Manner may the Height or Diſtance of any acceſſible or 
inacceſſible Object be — at Sea or on Shore; and the 
Angles may be taken with a Quadrant, Semi-circle, &c. 

OTE. The Reaſon why Angle B is ſubtracted from 180 is, 
becauſe that when a Right Line meets with, another Right Line and 
makes Angles, the thb Angles will be equal to 1809. {Eucl. I. 13.) 


® Of the Curvature of the Earth, - 


Moft Perfons know that if they are raiſed above the Surface of the 
adjacent Land or Water, they can not only ſee different Objects that 
lie en that Surface better, but alſo ſee thoſe more and 'more remote 
as they advance higher. The Irregularity of the Surface of the 
Land will not be ſubjected to any one Rule that will give the Diſ- 
tance to which Objects may be ſeen at different Elevations ; but at 
Sea, where there 1s generally an uniform Curvature of the Water, 
upon the Suppoſition of the ſpherical Figure of the Earth, thoſe 
Diſtances may be eaſily computed. 3 
Rur E. To the Earth's Diameter add the Height of the Exe, 
multiply the Sum by that Height; then the Square Root of th 
Product is the Diftance at which an Object on the Surface of the 
Water can be ſeen by an Eye ſo elevated; and by this Rule was the 
Table annexed computed, the Diameter of the Earth being taken at 
41798117 Feet, according to Sir Iſaac Newton's Meafures. This 
Table may be uſefully applied to eſtimate the Diſtance of an Ob- 
A at Sca, the Elevation of that Object above its Horizon being 


wn. | 


5 Sailing towards a Head-land, on which is a Light-Houſe, elevated 

Boo Feet above the Surface of the Water, we ſaw the Lights at 
© Night juſt appearing in the Horizon. How far were we at that 
Time diſtant from the Light-Houſe 7 | 


Look 
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g Lock in the Table for 600 Feet, in the Column marked Height 

in Feet, and right againſt it, in the Column marked Diſtance in 

Miles, ſtands 29.994, fo that the Diſtance may be reckoned about 
TE AN PL K II. 


Being in Company with ſome Merchants walking on a ſand 
Shore, on the Look- out for a Veſſel which was then expected, whoſe 
Top-gallant Maft was 140 Feet above the Surface, Allowance be- 
ing made for her Immerſton in the Water; we obſerved, through a 
Teleſcope, a Ship's Vane juſt appearing in the Horizon: How far 
off is that Ship, ſuppoſing it the Veſſel expected? > | 


ANSWER. 2 ſt 140 Feet, the Height ſtands 14.488, that is 
her Diitance. Here is no Allowance made for the Height of the 
Eye above the Horizon; but it is obvious, that the higher the Eye 
the farther it can ſee. Now as Objects are ſeen in a ſtraight Line, 
and that Line is a Tangent to the Earth's Surface, therefore, it 
follows, that to find the Diſtance of two elevated Objects, when the 
right Line joining them touches the Surface of the Earth between 
thoſe Objects, look for the Diſtance anſwering to each Height, and 
their Sum is the Diſtance required. 

Thus, in the ſecond Example, Are the Eye is rail ſix Feet 
above the Water's Edge, it can ſee àn Object on the Surface 2.999, 
or 3 Miles off; this Diſtance added to tae 14 5 Miles, makes the 
Piltanc e of the Ship to be 174 Miles. | 


EXAMPLE m. 


A Man being on the Main-top gallant Maſt of a Man of War 200 
Feet above the Water, ſees an 100 Gun Ship ſhe had engaged the 
Day before hull to: How far were thoſe Ships diſtant ?* _ | 

A Ship of 100 Guns, or a firſt Rate Man of War, is above 60 
Feet from the Keel to the Rails; from which, deduct about 20 for 
the Draught of Water, leaves 40 Feet for the Height of her Quar- 
ter above Water: Now a Ship is ſeen Hull to, when her Upper 


Works juſt _ | 56185 
Then 200 Feet high gives 17.6 Miles. 


And againſt 40 Feet 7.744 Miles. | 
Their Sum, which is 235.060 Miles is their Diſtance! 


1 


To eſtimate Diſtances by Sound ſee Oster SAILING: | : 


Kk2' 4A TABLE 


A TABLE for maine 


„ 


the Diſtance of Terreſtrial Objects 
Sa. 
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15-244 


27.1 

27-379 
27.652 
72 


Height lie. 
[nog Miles, 
1 58.083 
£ 2 58.72 
' - $9+3 
18 . 

6 1.22 
3 1.8 
*3 7 5% 62437 
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27 | 6. 131 14.015 440 25.6 

28 6.47 134 14174 450 25-974 
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30 6. 209 140 14-4880 470 [26.545 
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: | () n t 
ugh the following may be thought uſeleſs to Seamer it m 
not be ſo to many Teachers hn, wenn, as there — 
lent Mathematicians who, on Account af their being far diſtant 
from any Sea- port, are at a Laſs for the Terms Uſe of at 


An Explanation of the moſt uſeful Sea 
ANCE. The old Term for the Flag, which is now called 


Hjt, or 40% The Sternmoſt Part of — + Carry aft any 
Thing ; that is, carry it towards the Stern. The Maſt rakes aft, 
that is, hangs towards the Stern. How chear ye fote and aft? 

that is, how fares all the Ship's ſh ay 41014 0 fad 

Amain, The old Term for yield, uſed by Men of War to an 
Enemy; but it now ſignifies any Thing done ſuddenly, or at 
_ once, by a Number of Men. | 

Aleft. Over Head, or above. Af 4 f 106.344 

Anchor. The Inſtrument by which a Ship is held. The Anchor 73 
foul; that is, the Cable has got about the Fluke of the Anchor. 

The Anchor is a-peek ; that is, directly under the Hawſe-Hole:of 
the Ship. The Anchor is a cock-bill, that is, hangs up and 
down the Ship's Side, h er 

Awning. A Shelter or Screen of Canvas, ſpread over the Decks of 
a Ship to keep off the Heat of the Sun. Spread the Awning, ex- 
tend it ſo as to cover the Deck. Furl the Awning, that is, roll 

it up. 8 5 . 1 

Aloef, is Diſtance. Keep aloof, that is, keep at a Diſtance. 

Avaſt. A Term uſed for ſtop, or ſtay; as, avaſt . 22 


* 


heave any more. f 
Athwart. Acroſs. | | - „ 
Bale, Bale the Boat; that is, to lade or throw the Water out of 


* 


her. | | | A 
Ballaſt, is either Pigs of Iron, Stones or Gravel, which laſt is called 
Shingle Ballaſt ; and their Uſe is to bring the Ship down to her 
Bearings in the Water, which her Provifions and will not 
do. Trim the Ballaſt, that is, ſpread it about, and lay iteven. 
"The Ballaſt ſhoots, that is, it ſhifts, or runs over from one Side 
of the Hold to the other.. _ 
 S$earing, ſignifies the Point of the Compaſs which any two ov more 

Places bear from each other, or how any Place from the 

Ship by the Compaſs; or it may be ſaid to bear on the Bram, 

-abaft the Beam, on the Bow, the Head or Stern, &c. eh 
wy Fly Ship, is that Line which is formed' by the Water upon 

her when ſhe is at Anchor, with her proper Proportion of 


Ballaſt 
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An Explaaion of * won el Sea 
(red Terms, CS. | 


„. The old Tem oe the Flag which is now called 


The Sternmoli Part of the-Shi ee ae 

e is, carry it towards the Stern. bip: Maſt rakes aft, 
that is, hangs towards the Stern. How chear ye fote- and aft ? 
that is, how fares all the Ship's Compan ? {0 

Anain. The old Term for r 
Enemy; but it now figni any 1 dane org. or at 
once, by a Number of Men. | 

Aut Over Head, or above, 

fnchor. The Inſtrument by which a ; Ship f is held. The N 
foul; that is, the Cable has got about the Fluke of the Anchor. 
The Anchor is a- peek; that is, directly under the Hawſe- Hole of 
the Ship. The Anchor is a cock e e inf apy 
down he Ship's Side, 

Awning. A Shelter or Screen of Carat, ſpread over the Decks of 
a Ship to keep off the Heat of the Sun. Spread the Awning, ex- 
5 it ſo as to cover the Deck. Furl the Awving, that is, roll 


up. 

4 is Diſtance. Keep aloof, that is keep at a Diſtance, * 

Avaft. A Term uſed jor top 7 aps Sat 3 don't 
heave any more, 3h IS. -- 4 

Athwart. Acroſs. | 8 42 hte 

= Bale the Boat ; that is, ts lade or throw the Water out of 

GERT 

Ball, is either Pigs of Iron, Stoves or Gravel which 10 is.called 

_ Shingle Ballaſt and their Uſe is to an rote: down to her 
Bearings in the Water, which her Provi will not 
do. Trim the Ballaſt, that is, ſpread it about, and lay it even. 
The Ballaſt ſhoots, that is, ie ſh or runs over er 8 cue 
of the Hold to the other. 

_ Bearing, ſignifies the Point of the "Gd which any eo es more. 
Places bear from each other, or how any Place ebene the 
| Ship by the Compaſs; or it may be fa to bear on the Bean, 
abaft = Beam, on the Bow, the Head or Stern, & œ. ? 

* s of. a Ship, is that Line which is formed by — 

ides when ſhe is at Anchor, with her proper Proportion of 


V. 


26. | EXPLANATION or THE SEA TERMS. 
+ Balla aud Stores en Board. o bear to; is to (ail into an Har- 
Hour, Kc: Bear round up; that is, put her right before the 


0 Wind. \ Bring: your Guns 10 bear, Rat e 
oF 5 


2442 14 £85, 


or thanks: -away. The "AQ. of Ek ng the Courſe of 


 Buaring-up, 
| wg Th order to make her run before the Win 


to arrive at ſome Port under tlie Lee, or to avoid 

ſome imminent Danger occaſioned by a violent 1 or an 

Enemy in Sight. This Phraſe, which is abſurd eno ſeems to 

have been derived 2 the Motion of the Helm, by w HA this Ef- 

3 7, ced; as the Helm is then borne up to the Wind- 
ward, or 


= before the Wind; ſince the Current of the Wind, as well as 
5 1 — is always underſtood to determine the Situation of 
Objects or Places within its Limits. In the firſt Senſe we ſay, 


| p to Wind ward and down to Leeward; as in the latter we ſay, 


- up or down the River, This Expreſſion, however, although ex- 
tremely improper, is commonly adopted in the general Inftrue- 


dns of our Navy, printed by Authority; inſtead « bearing down, 


or bearing away. 


_ vor male it faſt. 
Seu. To apply to, d Ae 28, bend che Sails, apply them to 
the Vards, and faſten them; unbend the Sails, that is, caſt them 


off, and take them from the Yards; her Sails are unbent, ſhe has- 


none fixed; bend the Cable, make it faft to the Anchor. 
Birth. A Place; as the Ship's Birth, the Place where ſhe is 
moored ; ; an Officer's Birth, his Place i in the Ship to eat or ſleep 


in; birth the Ship's Company, that is, allot them their Places to 


ns inz birth the Ham Hammocks, point out where each man's 222 


ie hang. 
Bight of a 
row Inlet of the Ses. 


| Bilge, To break. The . is died, that | is, ther Planks are 


broken in b Violence. 
Binnacle. A K ind of Box to contiin the Ooinpaſſes ppon Deck. 
Bitis. Very large Pieces of Timber in the fore Phe 6 of the Ship, 
tound which the-Cables are faſtened when the Ship is at Anchor. 
After Bitts, a ſmaller Kind of Bitts upon the Quarter Deck, for 
belaying the running Rigging tf 


Bonnet of a Sail Is an additional Piece of Canvas put to the Sail 
in moderate Weather to hold more Wind. Lace on the Bonnet, 


chat is, faſten it to the Sail. Shake off the Bonnet, take it off. 


rd To board a Ship, is to emer it in an hoſtile Manner by 


3 after ſhe had 
ome. Time with a Sid: Wind, or cloſe hauled : : it is gene- 
4. e 


| Belay;' To 8 any running hes, as, belayhe Main Brac, 


ope. Any Part between the two Ends, Bight, a nar- 8 


* 


eather Side of the Ship. Otherwiſe it is a direck 
„Comradiction in Terms, to ſay that à Ship bears up, when ſhe 


e Beard and 8 is Nur me X. * each other. , 


= To 


*. 


EXPLANATION arms. tracks 1 
To make a Board, is making 3, Stretch, upon any Tacks when a 


© . 


* 1 working upon a Win Fo board it up, that f 18, to turn 
5 indward. The Ship has made a Stern-Board, that is, hen 
"the loſes. Ground in working ubon a Wind. 2 
| Break Bulk, To open the Hold, and take Goods' thereout. | * 1 
Batten. A thin Piece of Wood. Batten down the Hatches, f is to 
0 5 Battens upon the Edges of bi dey which are over the 
atches in bad We., them nn that N 
be waſhed off. W wh 
Buoy, A floating conical Caſk,. moored upon Shoals, to eu 
Were the Danger is; alſo uſed to Anchors, to aw where 7 
lie, in cafe of the Cable breaking. . 
t. A Piece of Wood with running Sheaves. or Wheels in it, 
through which the running Rigging i is pailed, to add to * Fur- 
* chaſe. ol 
Braces. The Ropes by which the Yards, are turned bout to form 
the Sails to the Wind. 
Base A large Maſt or Piece of Tin, which nk out hos 
the Bows of a Ship. : 1 
Bull- hend. A Partition. 8 
Bolt-rope, The Rope which goes round. a Sail, and to which the 
Canvas is fewed, 
Bow-lines, Lines made faſt to the Sides of the Sails to haul them 
forward when upon a Wind, which being hauled tort, enables the 
+ Ship to come nearer to the Wind. 
Bunt-lines. Lines that come down from the Top of the Maſt to the 
Beam of the Outſide of the Sail, and by which the Bunt or Belly 
of the Sail is hauled up outwards, | 
Broach-to. Is when a Ship on a ſudden lays her Broadſide to the Sea, 
and is dangerous in bad Weather. ih 
Choſe A Purſuit. Lo chaſe, to 89 The Chaſe, the Veſſel 
purſued. 
ai. * bring a Ship down on one Side, ſo as to ger at the 
other Side to repair or clean it. 0 A 
Caulting. Filling the Seams of a Ship with Oakum. Eg 
Can, To direct ety To cun a Ship, is to direct the Man at the Helm 
how to ſteer. 
Gurſe, The Point of the Compaſs 4 which the | pip alls 
Courſes, a Ship's lower Sails; as the F ore-fai] i is the Fore Courſe, 
the Main-ſail the Main Courſe, &c. The Ship is under her 
88 that is, has no Sail ſet 25 the Main- ſail, Fore-fail, and 
zen. 
Come no near. Is faid by the Man x” the Can, when. the Ship i is upon. | 
a Wind, and is coming too near the Wind. 8 
Chains. A Place built on the Sides of the Ship projeRing out, and 
* at which the Shrouds are faſtened, for the Purpole of giving them 
2 greater Ange than they could have if Engg, to the "Thigh 
idee 


+ 


he. * 
yy 4 1 


= 1 or Ti 11 7 | 
. ane of courſe. giving them greater Power to ſecure the 


| x; 0k are" Piſtos of Iron faſtened to the Ship's. Sides under 
— San to theſe Plates the dead Eyes are faſtened by other 


ce An Inſtrument by which the Anchor js weighed out of the 
round, it being a great mechanical Power, and is uſed for ſett- 


ing up the Stirouds, and other Work where great Purchaſes are 


required. 
ada. The Dae on Ships Bows, with Sheaves in them, by 
which the Anchor is purchaſed from "he Hawſe, and by which it 
is ſecured to the Shi ps Side. © 
2 Overturn. e Boat capſiſed, that is, oyerſet. Cape 
of Rope, that is, turn it over. | 
* Gl. A Silver Pipe uſed by the Boatſwain and bis Mates when on 
u 
| Cw.” To haul up the Sails by the Cor lues. 24 
, * Clw-lines, ate * which come down from the Maſt to the 1 
__- Corners of the ils, and by which the Corners or Clews of the 
F Sails are hauled up 
Oui, is Number of ſmall Lines _ read from the fore Parts of 
_ the Tops, by Means of the Piece of Wood through which | 
and being hauled tort upon the To Rin; 8 the Foot 
of the Top- Sails catching 0. the Top they afe alſo uſed 
* to fulpend the Awnings. . 
Crank. The Ship is crank, that is, ſhe has not A fuficierit Cargo 
or Ballaſt to N34 her capable of carrying Sail, without being 
vled to the Danger of overſetting. ä 
| Dead Water. The Eddie Water at the Stern of a Ship. 
N To ſtrike or haul down ; as, douce | the Top-galla Sail 
dat is, lower them. 
Dunnage. A Quantity of looſe Wood, &c.. laid at the Bottom of 3 
Ship, to keep the Goods from bein "damaged 
3 A ſmall Vane made with N and Colts) and ed 
on the Ship's Quarter for the Men at 1 wo, Helm, to ſee 
te Courſe of the Wind by. 
wh er . The Watches from Four to Six, and from Six to 
n the Evening. 
Diers a Piece of Ordnance, is to fn the Difference of the '2 
ters betwixt the Breach and the Mouth of the Cannon. 
Dead-Lights. A Kind of Window-Shutter for the Windows in the 
Stern of the Ship, uſed in very bad Weather only, 
Dead. Ir ina. The Wind right againſt the Ship, or blowing from | 
the very Point to which ſhe wants to go. 
Dead- Eyes, Blocks of Wood through which the Lanyards of the 
* "Shrouds are reeved, 
Driver. A large Sail ſet upon the Mizen Yard in bght Was. 


R 


\ 


EXPLANATION OF-THE SEA TERMS, © &@ 6g 
Drive. T he Ship drives, that is, her, Anchor comes through the 


round. 
. The Rope by which any Sail is Bauled down; as the 
jibb down-hall. _ der Har 
15 The Flag worn at the Stern of a Ship. WP e 4 
gagement. Action or Fight. OJ; 


Entering Port. A lar Port * in the Sides of Three-deckers leading 

into the middle D a, to fave the Trouble of going up the Ship 
_ Side to get on Board. 

End for End. A Term uſed when a Rope runs all out. a Block, AD! 
is unreeved ; or in coming to an Anchor, if the Stoppers are not 

well put on, and the Cable runs all out, it is ſaid to have gone 
out End for End, _ 

Elbiw, in the. Hawſe. Is when a Ship: being moored, has gone 

round upon the Shifting of the Tides, twice the wrong Way, fo 

"as to lay the Cables one over the other: having gone once wrong, 
ſhe makes a Croſs in the Hawe, and s ree Fe ae 
ſne makes à round Turn. The" 

Fathom. A Meaſure of fix Feet. . 

Fact, or Fake, One Circle of any Rope or Cable que, 

Furl the Sail, Wrap it up 50 F Fi bind i t upon the Y E 

Fijh. A large Piece of Wood. the Maſt, apply a 1 piece 
of Wood to it to ſtrengthen i *. ho 

Flag. A general Name for Colours worn and uſed bs, Ships 'of Mare 

Fall off. To fall to Leeward, or a- ſtern. | 
weward. To the fore Part 'of the Ship. 

vrecaftle, The upper Deck in the fore Part of the Ship. 

Freſhen the Ballaſt. Divide to ſeparate it. . - 

Fid. 2 Bar of Wood or ee 7 MR at one End; 3 
it is uſed to ſupport the Weight of the T when er at 
the Head of the 1 "ny 35 
Fid for Splicing. A large Piece of Wood of a Conical Figure, 

uſed to extend the Strands and Layers of Cables in ſ licing. 

Forereach, To ſhoot a-head, or go paſt another Veſſe elſe]. 

Fiſh-hook. A large Hook by which the Anchor is received from | 
under the Hayſe, and brought to the Cat-head; and the Tackle 

which is uſed for this Purpoſe is called the Fiſh-Tackle. 

Gage of the Ship. Her Depth of Water, or what Water ſhe draws. 

Greave. To burn off the F; ilth from her Bottom. 

Gripe of a Ship. That thin Part of her which is under Counter ; -and 
to which ihe Stern-Poſt joins. The Ship gripes, that is, n 
her Head too much to the Wind. , 

Ground-Tier. That is, the Tier of Water Caſks which i is lowelt in 
the Hold, and is among the Shingle Ballaſt. * 

Ground-Tackle, Is Cables, Anchors, Grapenels, Hawſers, &. 

Grafpling- tron. A Thing in the Nature of an Anchor, with four or 
ſix, Flukes to it. 


Gammon tbe Bowſprit. Secure it 3 * many Tuths of a ant — 


. 
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- paſſed round tt and inte te Catwater, to prevent it from having 


800 1 otion 
| Sie. The : bip is g glrt with her Cables 5 when "ſhe 100 too ti ight moored. 

Gun- Room. A Diviſion of the Lower-Deck abaft, incloſed with 
Net- work, for the Ufe of the Gunner and Juniot Lieutenant, and 
in which their Cabins ſtand. 

Fiel. The large Timber that 1 runs along upon the upper Part of 

© 'a Ship's Side. 

6a et. The Rope which is paſſed, round the San to bind i it 0 we 

atd when it is furled. 

| Grummett. A Piece of Rope laid into A brchist Form, wy uſed 

. We large Boats Oars inſtead of Rowlocks, and alſo for many her 
ur 

Hel The Mtiumünt by ich he TE is fteered, and includes 

both the Wheel and the Tiller, as one general Term. 
Am @ Lia. That is, the Tiller is quite down to Leeward. 
Hard a Weather. * "Pat the Tillet quite up to Windward.” 
Haul. Pull. 
Heave the Capftan, That is, turn it round with wu Bars 
Heave handſomely. Heave gently or leiſurel yx. 
Heave htarty. Heave ſtrong and quick. 8 
Heave of the Sea, Is the Power that the Swell of the gez " upon 
2 Ship in driving ber out, or faſter on, in her 1 and far 
which Allowance is made in the Day”: s Work. 1 
Hail. To call to another Ship. . * 
Hazer. The Ropes by Which the Sails are babe, as the Top- 

- +» fail Halyards, the Jibb Halyards, &. 

Hauſe Holes. The Holes in the Rows of the Ship through which 

© >the, Cables paſs, Freſher Hawſe, veer out more Cable. Clap a 
”” Seyvice in the Hawſe, put ſomewhat round the Cable at the 
 Hawſe-hole to prevent its chaffing. To'clear Hawſe, is to un- 

_ ©'twift the Cables when a Ship is moored, and has got a foul Hawſe, 

_  Athwatrt Hawlſe is to be acroſs or before another _— 8 Head. 

Haw er, A ſmall Kind of * | 0 

Hitch, To make faſt. F 

Hot.” To bawl, ſway, or liſt up. 1 

Heel, or incline. She heels to Fas that i is, inclines or lays den 

. upon her Larboard or left Side. 1 
Hold, is the Space between the lower Deck and the Bottom of 2 

| Ship, and where her Stores, &. lie. To ow the Hold, is to 
place the Things in it. 

Hull of the Ship. The Body of it. To lay a Hull, is to lay to, 
with only a ſmal! Sail in a Gale of Wind. To hull a Veſſel, is 
to fire a Shot into any Part of her Hull. 

W is when 2 Ship is ſo far off, that you can, only ſee her 

| Hull. A Shi ma Maſts or Rigging; alfo a Veſſel to re- 

move Maſts 1 or out of Ships by Means N — from whence 

23 db are called Sheer Hulks. 

'E "Þ . 


| EXPLANATION or THE SEA TERMS. *3 
5 Blocks. The Blocks chrough which Jeers are FR 1 1 4 


Feern The, Ropes by which the lower Yards. are ſuſpended. 
ally Boat. A mall Boat. | 
1%. The foremoſt Sail of a Ship, fot u upon a Boom which x runs 

out from the pane . te Bon TR IM 
ibb-Boam, A Spar that runs out pic, Of 5 

5 4. Old Cable, or old Rope. 1 W ag 
not, ſignifies a Mile. 

Lay Mens To dra a Perſon 223 and PINT under a 0 

for certain — Tbis Practice is now laid aſide i in the g 

Iritiſh Navy, u oor: by 1 10 e ry 

Luippers. A large ated Rope, whi twi round, - 
4415 7 2 ge Cable 5 weigh on ng, bind hehe 

= gh — by which the mie 8 "Path. is meaſured, and h 

© Rate of going aſcertained. Log-board, on which is marked the, 
Tranſactions of the Ship, and from . thence * . into 1 
Log-book every twelve 38 | » 1 hy + 

Lartzard.. Left; as, Larboard Side, left Side, © LEE 3 

Labours. That is, the Ship rolls and tumbles much. | 

Landfall. The Diſcovery: of the Land. 

Lan -hcked, Sheltered: all round 24 the Land, 10 that thre is no 
A f the Sea. + * ; : 7 2 4 f 

o bind. e e 4 e 

8 hes. ink enou oh! or 1 0 

Leetuard. With the "Wind, or towards the Weine to o which the 

Wind blows, | 

Lee-Share, is that upon or. againſt which the Wind blows. Fa 

Luff, or Loofe, ſignifies. come nearer to the Wind, or bring the 

. dhip's\Head up more to Windward. . 

Lift. b Tnclne he wings has a-lift to Port that i is, the hedl 

arboax x 

. of the n are the ſmall Ropes at the Ends of them, 
by which they are hove taut, or tight. 

Lifts. The Ropes which come to the Ends of the Yards from the 
Maſt-heads, and by which the Yards are toſſed up and down, 

Mg 5 The upright Timbers or Trees on which the Yards, and 

ils are ſet. | 
Mizen-Maft. That Maſt which ſtands | abaft, and Lo which its 
Rigging and Sails are named; as of the Sails, Mizen, Mizen- 
Top- ſail, &c. and ſo alſo are the other . Ge. Pee 1 
the other Maſts. ; #1 

Moir, is to ſecure a Ship with two Anchors, © El: 

Mend the Service. Put on more Service. 

1 A Kind of * or 1 e yon the 8 of he 

„ 0 

Muſter. To afſemble., & 

Meſſenger. A mall: Kind of Cable, which being * be to the 
Capſtan, and the Cable 5 which the Ship rides made to it, it 
purchaſes the Anchor. 

| 'L1z 3 
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© The Kind of Buoys uſed b 7 Ships of War, 
No 727 We "The Tides in the fitſt and laſt Quarter of the Moon, 
And are not either ſo high, ſo low, or ſo rapid as Spring Tides. 
A Ship-is faid to be benciped, when ſhe has not Water enough to 
take her oe the Ground, or over the Bar, &c. 
Nathing of A Tetm uſed by the Man at the Cun to hy" deer 
man, ing him not to go from the Wind, 
3 A ſmall Paſſage between two Landes. 
| Offing. To Seaward from the Land. A Ship is in the Offing, that 
„ the is to Seaward, at a Diſtance from the Land. She ſtands 
for the 28 that is, towards the Sea. 
Over -board. ut of the Ship; 26, he fell over-board,  meming he 
tell our of, or from the Ship. 
On Board. Within the Ship; as, he is come on Board. 
Oatam. Old Rope untwiſted and pulled open. 
5 The Deck on which the Cables are ſtowed. 
85 Overbaul. To clear away and diſentangle any FIR ; as to come 
with the Chaſe; AS, We overhaul her, that ls, we gain ground 
of her. | 
25 the Stams. That i is, to r hot Pitch and Tar u the Seams 
© after Caulking. ph js 
| Purchaſe. To purchaſe the Anchor, is. to looſen it out of the 


Ground. 


Peck. To ride a Stay- Peck, is when the Cable and the Fore· Stay 


= 2 form à Line. To ride à ſhort Peck, is when the Cable is fo 


much in as to deſtroy the Line formed by the Stay-Peck. To 
ride with the Yards'a Peck, is to have them topped up by con- 
traty Lifts, fo as to repreſent a St. Andrew's Croſs. © 
| 7 The Holes © the Ship's $ Sides from which the Guns are 
re | 
Py and Dabbin, bs * i lefler Pad made of Ropes, and 
put round the Maſts under the lower Yards, | 
| Po, out the Cable. That is, ſhove it out at the Hawſe Holes. 
Pendant. The long narrow Flag worn at the Maſt-Head by all 
ee of the Royal Navy. Brace Pendants ate thoſe Ropes which 
ſlecure the Brace-Blocks to the Vard- Arms, and are always double, 
; in cafe of one being ſhot away, the other nay ſecure the Yard 
in its proper Poſition, 
Pariel a Rope.” Is to put a Quantity of old Canvas round i it before 
the Service is put on. | 
Parcel a Seam, Is to lay a narrow Piece of Canvas over it after it 
is caulked, before it is payed. 
bt Uſed for Larbcard, or the left Side; alſo 2 Harbour or 
7 en, © wes | 
Paints, A Number of vated Ropes made faſt to the Sails for the 
\ Purpoſe of Reefin 
NB, is 5 For Cal Jaid up round, one F ake over another. 
5 8 


EXPLANATION OF THE SEA ery” 6g 


Quarters. Abe reſpective Stations of the Officers and peo te in 
Time of Action. Quarterin diſtributing the Men to different 
Places. Quartet 85 the Lit of the Ship's 8 Company, with cheir 
Stations for Action noticed. 
lurter Wind, is when the Wind blows in abaft the main Shrouds. 
rue. To reeve a Rope, is to put it through a ** and to 
unreeve it is to take it out of the Block. - . es 

Rouſe in the Cable. Haul it in, and make it taut, or r tight, 

Reach of à Rivet. - The Diſtance between any two Points of Land 
that lie ar a right Line from each other. 

Ride at Anchor, is when a Ship is held by her Anchors, and is not 
driven by Wind ot Tide. Lo ride athwart, is to ride with the 
Ship's Side to the Lide. To ride Hawſe fallen, is, when the 
Water breaks into che Hawſe in a rough Sea. 

Read, A Place near the Land where Ships may anchor, but which | 

is not ſheltered, . 

| Rinnding., Old Ropes , uſed to put in between the Layers of the Ca: 
ble before i It is ſewed. 

Ratlines. © The ſmall Ropes faſtened to the Shrouds, by which the 
Men go aloft. | 

Rother, or Rudder, The Machine by which the Ship is e 

Rullech, The Nitch in a Boat's Side, in which the uſed. 

Strike. A Term for yield or ſutrender, uſed to an Enemy. 

Splice. ake two Ends of Ropes faſt, K by untwi un 

ü 2076 10 io putting the Strands of one Piece with the Ser 

of the other. 

Serve. To wind ſomething about a Rope to prevent it "TY Al 
or fretting. The Service is the Thing ſo wound about the Rope. 

Scaze. To bind or make faſt. 

She ſands, or "art When the Ship's $ Head or Stern falls. deep in 
the Trough of the Sea. 

Settle. To lower; as ſettle the Top-ſail. Halyards| lower then. 

8ound, To tr the Depth of Water ; Alſo a deep Bay 

Sheer. The Sheer of the Ship is the Curve that gh between bs 
Head — her Stern, upon her Side. The Ship ſheers about, that 
is, ſhe. goes in and out, 

Sheers, are Spars laſhed together, and raiſed up for the Purpoſe of 
getting out or in a Maſt. 

Scudd. Lo go right before the Wind; 444 going in this Direction 
without any Sall ſet is called Spooning. 

Steve. Turning up. The Bowſprit ſteeves too much, that is, it 
is too upright. 

Spring Tides, are the Tides at gew and full Moon, which flow 
higheſt, and ebb loweſt. * 

Spilling-lines, are Ropes contrived to keep the Sails from being blown 
away when they are clewed up, in blowing l e 

| Sarboard, The right Side. 
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88 are largs Fieges - of Timber which come up abaft the 
Pump Well. 

: Sr ib le, is a ine that goes round A fall Barrel, abaft the 
Barrel of the Wheel, and coming to the Front Beam of the Poop 
Deck, moves the Tell-tale with the Turning of the Wheel, and 
. 8 i always i in ſuch Poſition, as, to ſhew the GR * * 

er. . 

Pk of the Pump. The Handle of an Hand. Pump. 1 D 

Steady. A Term uſed by the Man at the Cun to the TROP 
when failing before the i to keep PE, Ship as ſhe Se. 

Stoch away. Hoi | 

1 2 5 out, A Tet erm 7 to Men i in a Boat when they ſhoul ould Pl 


| Poa A "Kind of lar; 7 Mop made of Junk « to Clean ry Ship! s Deck 


| with. [2 
Sinnett.. 1 mall platted Rope, made from Rope Pe! - 
Stem. She does not tem the Lide; that is, ſhe does not g eo 
it, or cannot make Head againft it, for Want of Wind. 
Sued, or Sewed. "When a Ship is on Shore, and the Water leaves 
ber, ſhe is "ſaid to be ſued; if the Water leaves her. two, Foot, ſhe 
ſues, or is ſued two Foot. 
oye Large Ropes coming from the Maſi Heads s Aoi before the 


— to Ae them from ſpringing, When th the Ship j AS tending 


We Stays, ire "rather maler th than the Stays, and” placed above 
— indi Er to ö anſwe er the Purpoſe o 0 he SR if it e 


f Seng. "Ip as to pring 2 . Mig 0 or 'Yar c „i 10 ſplit or 


Het, F The kg by 9 the * Shan | eo the Anchor i is 
held up "ro the 'Ship's Side; it is made faſt to a Piece of Iron 
Chain, in which the Shank. « of the Anchor lodyes.. 

is toppers. Large Kind of Ropes, which bei ing Fillencd i the Cable 
in different Places abaft the. Ri, are an ee e to 
the Shi at Anchor. £ 1 0 

Tack r 

"Trey Sail. A ſmall Sail uſed by Cutters and Biss in late Wea» 

OF 

Tall tall. An Inftrument which, traverſes upon an Index in the 

Front of the Poop Deck, to ſhew the Pofition of the Tiller. 


' Traverſe, To go backwards and forwards. | 


Tiller. A large Piece of Wood, or Beam, put into the Head of the 
Rudder, and by Means of which the, Rudder i is moved. 
Tart, — Tut, ſignifies tight. 180 
Trice, Trice up. To haul up and faſten. _ wu 
Tarpaulin. - A Cloth of Canvas covered with Tar and Saw-duſt, or 
\ ſome _ — ſo as to make it Water , roof. | 
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Nu g, A Place where the Tide runs ſtr AR 8 ROE, 
Fide it 2 To | go with the Tide againſt the $8. S 
Tw, To drag. The Ship tows her og that i is, drags or draws 
them after her. 

Truck. A round Piece of Wood put u den the Top of Flag Saver, 
with Sheaves on each Side for the Dane of the F lags i vu 


11 A Row. AS A Tier of Cane? a Tier of Caſks, &c, 
Trunions-of a Gun, are the Arms cr Pieces of Iron by wich it 
hangs on the Carriage. 
Tampions, or Tomkins. The Bung, or Piece of Wood, by which 
the Mouth of the Cannon is filled to keep out Wet. 
Truck of a Gun Carria 175 is the Wheel upon which it runs. 
Uprou. The Piece of ood by which the Legs of the Coen. 
are extended. - ' | 
Unfurl. Caſt looſe the Gaſket of the VV 
Uubend. Caſt off the Sail from the Yard. | g 
Under Way. When a Ship is ſailing, ſhe is ſaid to be under Way. - 
Jer. Let out, as veer away the Eadle. | 
Veer, or Wear the Ship. 'T hat is, put her about with her Head to 
Leeward, the contrary Way: to tacking. 
Ver. Shift. The Wind veers, that is, it ſhifts or e | 
Vial, or Yoyol. A Block, through which the Meſſenger paſſes, in 
| peighing the Anchor. A large Meſſenger is called a Viol. 
Vane. all Kind of Flag worn at each Maft-Head, _ |. 
Wake. The Path or Track impreſſed on the Water by the Ship's 
"paſſing through it, leaving a Smoothneſs in the Sea behind it. A 
Ship is ſaid to come into the Wake of another when ſhe follows 
| her in the ſame Track, and is chiefly dane in bringing Ships to, 
or in forming the Line of Battle. WW 4 
Weather. To weather any Thing, is to go to Windward of it. 
Wales, are ſtrong Timbers that go 2 a Ship alittle en her 
Water Line. 
Watcr-Line. The Line made by the Water's Edge when a. x Ship. 
has her full Proportion of Stores, &c. on Board. - 
Warp. To warp a Ship; is to draw her _—_ Wiad, de. by 
Means of Anchors and Hawſers carried ut. " wp a 
Warp. A Hawſer, or ſmall Cablet. vo oth ed 
* would is to bind round with Ropes a as. -the Maſt is. 
wou 1 Aer 
Wiigh, To haul on as ; weigh the Anchor. Pry e BY 
Yaws, The Ship yaws, that is, goes in ds out, not 8 
Yards, The n upon which the Sails are d 
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be aer 4 Pe; Anferer« are ttt to GY 
50 eme of Joung Gentlemen belonging to the Seu, in order 
to refreſh their Memories, previous 10 that- Examination 
in" 4-4 they muſt paſs through, "before they are appointed to 
2 Commiſſun in the Royal Navy, or an Officer in the Eaſt- 
» India Service; as it is probable ſimilar ones may be aſted, 
db thoſe appointed Je examine MA! at the —— Of 
be Eaft-India 1 5 65 | 


oe? oy „ | if 


2 Herz- e ee dee, 


2 * 


A. I add one to the given Year, and divide the Su | 


9, the Remiainder will be the Golden Number. ' 
Ws How do you find the Epact for any Vea? 
1 dividing: the given Year by, 1, and multiplying the Re. 
mainder by 11, the Product will be the Epact, if it does not exceed 
3 but if je does, I fubtract | Spore ends De TA and * 
inder will be the Epact. 
How do you find the Moon's 4 | 
To the E pact, I add the Day of * Iden 425 the Fomber 
of the Month ; — Sum will be he Moon's" Age, if it does not 
exceed 30; but if it does, I ſubt 30 neus ir as often 0 ben 
and the Remainder will be her Age 

9. How do you find the Moon's Southing, or the Time bol her 
com to the Meridian? 

A. I multiply the Moon's Age by 48, Sad divide- the Product by 
603 the Quotient will be the Haier and the Remainder the Minutes 
whety ſhe is on the Meridian paſt Noon: Or, I may multiply the 
Moon's Age by 4, and divide the Product by. 5, the Quotient will 
be the Hours, and the Remainder multiplied 72 12 will be the Mi- 
nutes when ſhe ſouths, or is on the Meridian, in the Aſternoon: 
But if this Time ſhould exceed 12, I ſubtract 12 from it, and the 
- Remainder will be the Time of her Southing in the Morning. 

125 How do yoh find the Time of High Water at any Place? 

To the Moon? s Southing on the given Day, I add ms Time of 


gh Water, Full and Change,; at the given Place, and the Sum will 


— 2. Time of High Water there in the Aſternoon: But if this Time 
ſhould exceed 12, I ſubtract 12 from it, and the Remainder will be 
the Time of High Water in the Morning ; ; and if it exceeds 24, | 
ſubtract 24 from it, and the Remainder- will be the Tie of High 
Water in the Afternoon. x 


2. Suppoſe that you go e an Harbour, et; fed by. your 


Watch that it is High Water at any Hour on that gk by what 
Means do you find the Times Wien it is "High nn, on n Full an 
| Change Days in that Place? ? 


— 2 0 The Time of High Water | is found more corre by the Tables, fre Page 143e : 


6 > " * ” : , 0 , 
. ” 4 p f 0 


* and 


8 A” 


- 
"< 


V SS = 23-2. &> 


r ies 130 
4 ol ” 


B. K - K 
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k XAMINATfO N, . * 
„ b aa the Tine of the Moon's Southing on that Day; 
ſubtra8/4t from the Time" of Hi gh. Water at, the given Place. if 
can, and that will de the Time o n Water. If I cannot, 1 1 
12 — it, and then ſubtract the 5 ime; the Remainder, will be 
the Time of High Water at the given Place, on Full and ry epi | 
= How do you find the Zenith Diſtance of an Wo 
i done the Altitude for the Dip, Refraction pt Semi- 
— 9 and then ſubtfacting it from 90 the Remainder will be 
the Zenith Diſtance,” which w be either Not th or e | 
ing as the Object bears of me. 
2, $6 the Zenich Dow 105 Neth, ag the 2 
10 th, 


7 Se Sun i in — Zenith, wh Laritgle are ybu 15 9 

The ſame as the Dedination | 45 whether North or South... * 
Your Zenith Diſtance is 20% North, ag Jour Decking, 1 | 
North, what Latitude are you 8 

2 Oo the E guar, and conſequently in no Latitude. 


thai you Zenith Tara is * 4 11 the Deu. 

what Laco ere you in? g | 

7 = rat" id Diftavce be wen. unto Det | 

8 our Zeni 4 nden 

55 Lat n you int EY * 
rees South. * 


| your Zenith Diftance bv. and a Demi 
55 — Latitude — 5 in? 5 = 5 
Degrees Ou If WI, 8 
3 What do ee Ward e . wg 
The True. Amplitude is the Number of Degrees that the Sung 
Moon or Stars, riſe und ſet, to the Northward or Southward of the 
N or Weſt. The Magnetic Amplitude is the. Number of 
ces they riſe or ſet to the North ward ot e of. the 8 | 
« Feſt Point of tne Coppa . 
w tue Am 
4. e is to the Wes 4 | 
dine of the Sun or Star's Declination: to the Sine of the True Am- 
plitude. Or, If the Seqant of the Latitude added to the Sine of 
the Sun or Star's Deeli nation, the Sum (rejecting 10 in the Index) | 
vill be the Log. Sine of che true Amplitude. 
9. But, ſuppoſing the Evening or Morning proves cloudy, . 
2 F Wan 
om 
ee, | ore Sas 
hat do 8 an Aly” 
The'true Anitttwed, is the Diſtance of "i ich or. Star from 
in 08 North ot South at every ve and Minute of Altitude. 
The Ma Azimuth is their * bh Dexiee. and. 1 
Minute of Altitude, from the North or South Point of the Compals, 
V you do you find the True Agimuth ? | 
Mm . A, By 


of it .E KHAN TN ATA 2 N . 
1 By adding the Compleme pot tn Latitude; the Commitee : 
4 ; 2 e a the Up of bar e into one, Sum . 


from: half this Sum I ſubtr ee «gra 
Sym and the. R Em; 1 : ws uf 


J 
of the Co-fine ef the Latitude, boys Fe 8 


ofthe C- fine of the Altitude; of the half Fum and 
| — n half the Sum 8 15 will give. the 


ſme of half te e Ka oubled, is the true 
reck 1 5 0 
nn — Wo ee 8 E 


W. Þ r F 2 j 0 5 oN * 
Or it may be 1 * Mus: 


20S the Lo ecants of. the L 7 8 atitude and CRE AR 


4 of the” half Sum and the Ned the- Sum of theſe 
fou arithros (rejecting 20 in che Index). 15 de the Lug. Co- 
b. of if the true, Azimut » as before... een, 
Tod have iven the trus "Amplitude. or Azimuth by. Gael. 
tio, and 19 4 agnetic Amplitude, 0 ene by Obſervation; 
a how do you . b Ven 3 9290 ln n en 
"4 By th the Amplitudes 058 8 h. before. we, then, 
Alf 8 F Azim be, to; Right Hand of the 


5 M netic, or obſerved, "the We Is, But it, he to the 
| 1 A el it is, Weſt baby * N 


Total wn A 2094 2 A 
Hate che Patch and. Lo! bude tude the: e 
Fre. a _ 1 8 how do you. IE: Courle,1.or *in otber 


Words, ouxſe and _ „Pie 
Latitude FOO Nw . ere 1 ec 1 571 
A. It may be Found brief y the Tae of Diffarence of ba 


5 | tude and De, 5 wk F LEM n 
8 i the. 0 Na Bi erence | of: Latitude; it Rains T: Sis 
. ude ; to the. Tangent pf, the Courſe, And, 
a te 8 85 1 he, 12975 X 1s. Ye Per. Bittereoce of La- 


titu "n+ fo is 1 to t 5 ys Sur add ende. 
. Lou have the | 25 of and Departure. wade 
in the 24 Hours, nn apd: Mutes, 

and the Ship's. Place, by. W811 $f bo 200] $07 24 te 
5 As the Difference, of, atitude 2115 als th Dr 
e : to the, Tan gent of the Courſe. 2 Allg 
As the Co- ſine of 7% ourle 2 is e 
ſo it Nadids te the Dillzice . 45 Henn. s 


Havin the Latitud and Longitude. eo and the Di 
| Extra 5 | = 


find the. igjonal Di 
Fatirade'; chen th ü be, ih nd the Alen bs 1 


As the Co-ſine P the Courſe: is to the Meridi Dittes 
ee :: ſo is the Sine of OLE, bn che ber of Lan- 
pc | Pe, as the e ifference itude : is tothe Ne- 

10 


TO har ly 


ſo is oh 


\ nal Difference of Latitude: to the Dif 
— 5 r ond züge. 9 the 1 the Diffe- 

rence, the Eo an ene Subtr e the 

Gul equi, © ERA S217 569 nd 807 45 WO", 


2 You 


* 
* 
- 


44 KT... 

: - | 4 

* a k 4 * 

© 
| 
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bn i e, 2 Mercator's* Cha 


* 
8 Y 
* 4 
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5 es e ne 


2 Von have now ESR V Place by Cafculation, bow 


. By laying —— _ the 8 on 5 Ship p's 28 
aud takt er e A 85 a tting one Fon 
5 fre St fre RA, I "Ur, : 


urehe Adern by 


155 other Ea | 
Wet, according as the Lopgitude. i is, (by th ie 8 de of the R UT 
and it Will point out the Ship's Place. p 
lt Tou have now the Ship * Phite* how 00 you fi her, Beating, 
— other known Place? 
ing a Ruler over the Point ry the Ship is, and the 
th aud with the Compaſſes T take the 8 
ween the 3 — 
and flide. 


Courſe, 
5 — 


= Center of ſame Compaſs on the 2 3 
1 1 the Ruler, (keeping both Poi pp 42 

0 "ie dhe fartlieff Point from the Mes will 
r Bearjn between the Shi and Plate. A gain, 
dbe 5 ies between the Ship and Place in 156 biegen 


aud then la ong tone on the 3 as much below the Shif 
Plite,” 45 ae oe is above ive 0 that Nl — 44 | 
_ ohed im Deg Meridian, 270 as. 
it is — wilt ec, Lean or M * | in 


You are ordered to a hip, 5 1 — in RAN to 
wich her out bf Dock. PS 
4. 1 


would use Hough what Kentdage Fn oh ea 
Loder and Cable, . Anchor, HY r and 1 5 6 2 
bone ſpare Ropes for Guys, to keep ber f tir To the, Nick, PRs 
Bidy and Buoy-Ropes, r Stream and Kedge N 
When Ki is out of Dock,” I is "#& to * done?” | 
J would take om ned he Remainder of the. . FT 
80 the Hold y by laying the Kentledge from the fare” e 
Fore-hatchway = The after Part of the Aﬀcer-hatchway. 5b 
„2 Ik you ate taking in Bales, how would you dunnage, and 
ick Part of the Ship moſt 7 hy 935 
2. +Þ Would dunnage fix Inches, and felt 9 about the Well, 8 
8 —— the Wake of the Cbaigs and Floor Timbers. 
7 ſe you have n a half Foot Water in your. Hold, 


ad yo hip heels fon ks what Dunn e ought 9 10 hay 

ee * 2 4 * Rag 1 2 | * 

F Fore 7772” e 
eee Ne de, Wb at Sn e 


I would come too with my fall | Bowe, veer the OY into 


the Hake, and them hang my beſt Bower Anchor to the Long- 


ind with che Tide drop her a- Lern When the Cable is ravght, let 
go the Anchor, firſt 1 38 8 the Shank-Rope, to keep the N. 


| oy taught. 


H would you ; hang the Anchor to the Long-boat ? _  , 
Take the'Buoy- 2 Robe over the Roller which 1 is in the Middle 


i the Stern of the Eon bear) bring the Bizht round the main 
"Fhwart, ebd. the Anchor, hook the Cat to the Anchor, and Tower 


Mm 2 ee 


ow de n 


5 a0- 
7 


Z NG TY nger-paſſed 


- 
e * 
* \ 
" 


away, As Elukes of the Anchor # 


5 heiſt vatter Flood, i and moor with the 


2 


- 
being t 
5 the Slack of the Cable; man the C. 


75 | oo \ 


BXAUINA a * 427 


| of the Boat's Rottom, 
Abe Nope, have a Shank-Rape through the Ring, 
1 it round the Shank of the An. 
chor; make it faſt ta the Aﬀteret away and unhook the Cat, 
- _ away the Cable; be curls rte Buy overt 
be by gel hin Anchor. FFA ß Het 
aw. dv:you mor in the Downs. $673 774 3% t * al. 
2 Win my beſt Bower to the 8. W. Lwould veer away with 
ene the N. E. 
here is 33 anchoring.in-the; Downs? | 44 pt 
ad Kalle b ace, n eib: or mine Fe. 
uche ROT 1070 B24 3; x o 
7 5 e | in the Nowns Ng fv 
| Sandown.Calle N. Rn oat 4 Moc i G4 
2. Jour would -79u.unmeor in. the Downs hd the, Wood at 


T would ſplice my. Stream Calle 20,00 ſmall Bower, add veer 
Hap half Ebb, that ! might have Lime t ſto my beſt Bower, 
Se eme in my. ſmall -cable, de- de. Bi ane . 
uin Le, l ol 3092 iter 75 

Wee + Proceed to naw Sei as iſs Jone 3 in the Nx 51 7 


E- Io4 


I would ſend for the, Maſter to ſec the Hawa 2 7 — ng 5 
up to uumoor Ship, lay the Ca 
I ben wn Ronny, 


Cat,qnd, Fiſh: to paſs ſor the beſt -Bowe 3 Fla, the IT) 
1 Quarter Maſters down in the er 
eway'the call Bower-cable ;: {hip the Capſtan-Bars, pin and ſwiſt 


Davir out becauſe I-will take it Og the firſt 


ew Fan I before the Bitts, and bring ne. Mel Mt 


Seger, A be ims unbit the beſt Bower, row 

K * the Cable; heave taught, take off the Stoppers, hold on the 
Melb e r veer away the ſmall Bower · cable; clap 

E. e Ly and ay ah: for weighs ms cheael 3 the 

Anchors. 17 0 kev 1 3 

AN of eee the 17 

Siht, Ways 20d che nz: hook the Cat 3 haul rah 

take a Turn; ſurge the Meſſen ger round the Capftap; take off 

Nippers ; out Cables Cable e -z haul Cat; belay the: 

g the e d Fil 1 Eich by: Hand ; haul wt 

e. 


the Fich ; delay the Shank Painter; 
5 2 to the Stack- Tacke; delay the Shank P inter ; male faſt the 
Sto 


and e comè up Cat a Fiſh; unhook both; 

& Buoy in; mw ift the Meſſenger. for the are e and 

s, clap. on the Stoppers. before. the Ne ls Cable; 
tan; 


on the 


e = 


ger; F orecaſtle-men ; ; "ge out 8 TR 


wok © $ 


vo rv þ 
ghee nnn ſend the 60 looſe ts Calls 
mn the Vards ; firetch along the 10 40 Sbrets; jet go the 
—.— reef "Tackles, Busines and Cluealineg ! ' foot che 
out of the Top ; haul home the Top- ſail Sheets; 
Pop- ſail Halyards and man them; -Maſters and Bot 
— Mates attend to the Braces; hoiſt away the Top- fails; be. 
lay the Halyards; trim the Saile heave _ te Anchor 5-low itas- 
before" and haul the Buby in. in Mac 
oe ton weak heater wth rw Sin) $6 K. We l 5 
Veer on the beſt Bower-enble, und take che ſmall Bewer- 
Jr at and proceed as before 8 
Service on the beſt Bower, &c. If the Anchor een 
and afraid of ſtanding the Meſſenger, clear ——— M — 
and kaſh a Block all che Cable, and one to the Main- malt 


th b/them, and heav©'oh doth Caen cogether. Qs * 
* au are cloſe its ex ga a dn in moderate Werden 
1 — 2 * Wonne 
a would hand down Geka parents ſtreteh along che 
D Woather-ſheets and Lee-tacks ; then put the 
Helm a- lee, let go the Fore-ſheet, Lee Fore-top-ſail, Brace and Fore. . 
top-bow- line, Jib arid Stay- ſail- ſheets : and Haul them 
— touches, brace too and help her; when aback brace 
and help her; when the Wind is out of the After-ſails/ raiſe Fac! 
and Sheets; (hift theaStayail-tacks;; and haul over the” 
ſheets 3 cant Sprit- ſail- yard, when the Wind is a: head, haul the N 
fail; V. B. One Watch of the Top-en on the „ = 
Vorecaltle to ſet up the Weather-breaſt-back-ſtays : If ſti has Stergß. 
„ ſhift the Help ag uare che Sprieafiloydrd; halil en 
ain!Tack nd aft the Main Sheet. Braet up the Main Yard when 
me Afteroſails are full; haul off all; and haul on Buard the Fore- Tacks 
keepin the Weather-braces forward, and let her come tod z then 
brace up; haul aft che Fore- ſheet; Jib and Stay- ſai - Meets; ſet tlie 
ee and haul the Bow-lines/; then haul taught che Wea 
tacks and Weather-ſheets; have the let go 


at once; when de Word is given to haul Main-fail, (all the Hands 


on the Braces ſhould keep hauling infor-the R "US Vards | 
— 610.1 0; 0s A 
How would you-tack'a «Ship whe; Topoſailphs 
9H 1 would, t che Helm a-Lee, eaſe off the Fore-top-laill Brace, 
leb faſt the Fore- top Bow- line; when the Fore- top ſail touches, 
"brace too 9 - fro rl Wind-isa-head, Raul the Main- 
Top-ſail and 27 che Helm; then brace up the Main-yurd, and 
haul the Main- top Bow-line 3 — the Aſeerafails are full; ler g % 
and haul; keep in the Weather · braees forward, and when ſhe gomes 
doo brace ſharp up, haul the Frier W e 
ee 2 f 
ow 


"tj 


one to the two Ports abreaſt of the Main-maſt 5” reeve a" Hawes! I 


A 


Board the © 


| 
} 
) 
| 
j [ 


= E * 


2 f & Wink: — od 
pt, dr Jib aud Stay. Gi ile take; one oo” 
89 es dee 72, 6, 


uld baye you reef the Tops 


4 Ain 20 oi Thos 4 f 
Are GS Halyards, and haul the Var * \ 
Ulue-liges and down«bayl, Jackie if the Wind. is age, 
| Lines and Bunz-lines, 
tem cloſe HOI in the ee war's ſpill the * 
N Nubent the Reef Taekles, fend Men — 
Hielt. then the, L N and erf 


Wied when th Top-ſail — b down, let go — —— Its 
| 2 Np ey 40 mane Clue- lines and 2 . — _ 
en e ace, 
bis Ler-brace@-caſe off de Westher-Inegt and. cue it up, haul- 
ing i te Weather brace aud. Bunt lines at the ſame Time; when 
2 Saif is ſpilled, e Reeſ- Tackles, and reef as Ne 
| Seep.Ahe, Sail from ſplitting or ſhaking,: (eſpecially. if it 
worth it is the beſt. Way tot man the Clue-Iihes, Bunt-lines oy 
Wentebrace, let go the Lee-brace,; caſe; off the Weather-ſheet, 
—— — — 1 
bY ee Peg en 2 Vid ind when it blows — 
| A eben than: 5 Weatherro Yea Kr. a 
SST 7:4 f 04-01% 5; S961 5 093% 49576. 
— mas 2 in o alls. [ty 4: 
take in W Pa and Mizen — — * it 
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mill <4 the Ship. ben it blows, hard Deen 


Sea, and ſhi keeps too. the better) let go the Fare top 

| N lower away the; Halyards, man tbe Clue-lines and Bunt- 
clue claſe up, and haul out the Reef Tackles, haul in the 
4 4＋ . the Lee · hrace, haul taught the Top-ſail Hal- 
People up to hand the Sail, and when up, before 
E Poet CR Teng de. rolling Tackle on to { eady the 
| anos 9 0. e Wow * ** Fl 


719 i £4; 1. "Ps y. 


I % 1 
— — 1 * . - . 
* "oh 4 * 


2 * 
71 mY 
: * 3 
8 0 
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ore ISA &: ITITY 


ſqually, rake n ine Main- topsg une then t 
| * e wood . 


MES "4 * 989 . | x © 


2 of 1 13 


{would haub the Mizetm and Vfawt- fu) ug, und dow] W. 
== ſquare the After-yards, hard Weather Wie 
man the Weather Fore-brace; and let go the Lrelbfüce 8 


n and Nad — ard 
| per the Tack 2 


the'other; kee Pray ar lar 5 F NS until I ara | 

up he” 8 rer e 50 4 "Tic 45 
4 et * 3 
— a und he une Bow lines} 
og to bars ule | 


i Ml | 5 
E At 318 bas 


TT —.— veer wry in a peat 1 if * | 
lug. will watet Her ul Pew We Meter 4. 
_whbrr the does, eaſe off che $f/that" will ner d 
mn the Fore- Stitowds,! end get Tape, Wd Fee u 72 
Canvas up, and ſpread ita [Er chat vc mot do, I Wi duk aft 
Mafneſteet and put the Helm a- Bee, hett ſend” Hands cut t. 
Sprit- ſall Yard wick 'Himmocks ant Gaſkets to ſtopꝰ the! Spit 
called — Gann Within the Lee OlitAine';) bloc and Joofe 
—— den mau afe the Sliset, 4014p" e“ Reim Bart 6 
eaſe off e Main-ſheet, round in the” FS 
rarer the other ShicetP hauf ee mow "Tzck''on Board J"+ | 
before the Wand fquare the Sprit-fiF Yard, elue the bench — 
url it; eaſe the Helm down a- &, g he Vary" 
Mainſheet aft; 'bowſe the” Bow-lirie rep; "lh" the Hel e Pr 
Ce dip — 160 4s Heſore eg titel bite 
Ning not veer afte all y deve done lh. b 
e the pan of Fore. ſail 3; if that Will not 
ſet the Fore-ſail and veer her às under her Courſes; 'or' haul" the 
ima up; bing the Wein, d op und fufling % 9 5 
Hot vers lower down the. Mizeh- yard; ; If "that 4 not 
jaek2yart atid Mizen Mat es, 


| ent away: the Miven-maſt. — al ve = 1 „ab e 
4.986 5 de 500 e Stig, when Ih aye yer n 
L am tô 2— Starboard, I'would ha in my La 
. go@16e 69 ter yards lay”: pity 
Fore7top-maſt'Sta tay-il}"and keep” Windwa 
Thc ur i de 88 vr Meng T . — in ehe coftrury - 
whenh,-Caſt, fl the Flead- fits and brace oþ 6 Citerifiear 
V B. Jf a Ship i Wind rode; as fn a8 the” Attehbre s x 
and down, put the Helm the. Wa y you would" have Her cut 
in the ſame Braces abaft, and he contrary forward 1646 1 he” 


Tide rode, the Heln-muſt be put the- contraty. Way to which you 


Way the Helm is, the Braces abafc muſt be the contrary. 


* 


222 — ͤ {1 s:1-00 


1e 7 dee 


would bare her caſt, and ſet in the Braces forward; hien ever | 


: 2. Te 
þ _— v 127 
o * f 


Fay, *J 


. l 
— im ͤ — — 


Fa '2 F 


* 4 A 2 
- +I 


4 


1 ee 
bin wum 99 . 


hon 14 
i — — 5 EW Vernier besen an 


— many Deesſhtetz haal upithe Hum- 


5 unend t 


— | the Qhuedines ands Bunt. 
Hines n der rl, 6rd ih 0 
f require 249d 26h 9119 510% 179 þ 2 ta; 
% 4 —— in and nlit your: 
7 r eee 2:1 on Fn * 13 


6010 and 7255 all Er 
LITE 
l 


«of 40S Dp ares nia No pong daul inan little of 
me net Braces) haul the Misen out, braca u — 
1 —:: Sir Gama 64 Refer: 1.0. 
=. are on 1. ind, cloſe upan the Lauds ant dand- 
ing zu mut vun on Shore, and you can alenr. the Land on the other 
Tacky butt / — head Swell, that ſhe. will. . 


the Aber 7 5 f 
upon b a 2645 c ure eta ot if) 200 — 
7h; Lene — — ae 


Ie mibiotting-go —— lane ing her up. Head o 
Wind e e eee e about e Alter- ails; and when . 
an, brace abdut the Head-fails, haut on Board the; Fore- - 
and brace up the other Way. A. f MH Ta 5 1101 ; 


e Acct ear e orgy ws if wou 
you Rn e $is %s Nen hon $16 91h 1/48 
2 8 l pecaſioned.. 


* 
RT of the 2 ales — 


ä 


: re 
_ yeh 


= 
de dying 
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au -e wi asl 1 * 
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ſoon as the Gale is over, get the Anchors up an 
The beſt Method is to undend the ſmafl Bower Buoy R 


| Leun SEA OPPICER all. 
8. ee Soundings from a long, Voyages Loved re. 
ware pare for going into Port and auchor ng. 
i order “'the Cables ta be bent; thys get Welk Ran wp. 
ne and ting Ropes to haul them euty.the,”Forecaſtie-men 
to clinch them, and -Maſters to clap the Bends gn. —— | 
the Runners and Tackles, unftow the Anchors, bend the, Buays and 
Buoy- Ropes, 3 vs and Shank- Painters, 'bitzthe Bowers 
Cables with a Jon nge, have the Dog-Stoppers to pals, ſee the - 
Tiers clear, have ＋ Te. sand Lines im the Chains, down 
te Top Ropes,” reeve the Top- tackle- falls, hnſlin lower 
Vards, * the Cables are bent, &. cla 552 the Haus B ucklers. on, 
Lou are off the Eddyſtone, the Lind at S. W. 91 
Gale, under a Reef F bre, and you muſt ancher in Plymouth 
Sound, how will you bring up! 'for ATE te oy: and with 


what Anchor? 


. To give mylelf Time for W 1 will baul ay Fore-al 
up) get che Sheer Anchor over the Side, and bit the Cable tg the 
Aﬀter-bits with: a Range, get down Top- gallant- aiaſts. and. * 
Vard, in fore and aft, the Top- maſts, and: ſtretch along 
Jones, clap” the Wing on the ſecond Cable 5 ok 
wer; being all kr "© ſet my Fore-ſail and ſteer in for, * 
Sound, and when I am near the Place I intend to anchor in, ah 
mam the Fore Clue Garnets, and. ſtand by to lower tha Yard: 
Top- maſt, being ready, lower away, haul the Fore-ſall glaſe 
and furl it a Portland ;* clap rolling Tackles on the lower. Re 
and heel Ropes on the Top-maſts; having the Marks on to anghor, 
ſtream the beſt Bower Busy, and ſee that it goes clear of, the Ship: 
and when: F intend to bring up, put the Helm down, and haul t 
Mizen out, then let go the Anchor and veer away at. leaſt. one 22 
4 half Cable before. I check her; ſhould the Ship: drive. with t. 
Cables out; on the beft Bower, ſtream the ſmall Bowe r- Buoy an ad 


let go the Anchor, which will allow me td Veer a/Cabig ths, mal 
| Bower, which. will bring her up if it blows ever ſo hard, and Ave 
kill the Sheet-Anchor to ſtand by; when, I have brought up, and 
doable-bitted and: ſtopped the Cables, III get the; T'op-lail, Yards | 


fore and aft in the Tops, and make the Ship as ſnu ug 35. potÞble ;, AS 
(Nog PrOPeſays 


the Anchor, it being liable to get foul of the beſt Bowes Cable, ay 


the Buoy going quer un over 1e ede ſaid, Gables which das 
been often the Caſe. 


NV. B. In coming bam the Weſtward with a bad Gale of Wit, 


| rn take the ſame Method. 90 $51} 41 an 


- 2: Suppoſe you are on a Lee Shore, and, had; neither Room to 
veer or tay, nor any anchoring Goats how. would, 10. put che 
Ship's' Head round Aer —_ = 

A. I would put my Helm har Lees when ſhe | comes "Head ts | 
Wind taiſe the F ore and a” Tacks directly, SE. un with 


my 


* Portland is 2-348 down, 


EXAMINATION o 


g 2 Henke ire Brates and lay ll 99 72 b mh then haul forward my 


acks od, ook 0 e 2 S far as . ee tall round | 


wut He l 1 9 2 TV 7215 x | 

: 9 : ＋ ead-{ails, 200 ſhift Im, ? 15 

| _Kup, Mam © 6 the ther Ps pings po LN: wh Fins 
| Vick on 92 18 5 1 Nl al yy e ” 

-- TVS. 7 A 0 5 ar, an 

an He nee Tick, hot 1 1 wt 1 5 l 

C or 1 


4 F 
'H y 40 1 1 05 1225 Rr 12 e a my old yoo) % and 


| ani it out of Ong of the uarte the Anchor, to 
eward the öth fake Quart Por "King 0 bro « ae hen th | ; 
15 when 1 cl 1 Wie Lee, and, 24,1998 don as the 4 
12 of the Main- 1 5 118 Anh 10 and 9 
e 1h 112 cl arch | t 
7 
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E, 
85 
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_— A, wc. wi 2% wes _ 


don the Spring to c 983 150 


4 When le comes Head to * *8; th 
uon my . Tak Ts ut aW 7 the zahle a rag 5 __ 
' us Main-fal fil 5 0 Ra 1. on hn: the 1 A. and 
Taos ' 250i 26 0 220 0 ; 


* 
"Nj eee F News ft 0 110 e 2 15 0 
1 Wouſd hauf the Fore-fai * pod, 85 ; nee the ; Mjzen, 


| 
lit Güt to keep her to, the ? [IT eather Mains clue 6 
2 Bit le, then RTE) iT 1 | int: lines a Leach- 

657 Aua the Yards, and get DA. round t 7 laſt 7 5 4 


Bobms to hook the Yard Tackles to for Rol hen reel 

the Sail, When reefed, haul” on Boar the 17 et Mok 1 Sheet | 

1 ths Miz hoof bend the Brace, bow fe e JP. the 22 ine and heh WAA 
11 — 7 

1 el Ire jule "abreaſt bf Po Port aid; "the Wind has JA 50 195 e 


| E * all Alls ſet, * 5 * 0 
WE: 16 AG 2 2 1125 or in! ee will LY 
3 ue 1% Til e b Heln m 3 — r TY w the 

2 F ore_ſhcet and rms; Wes FHP Tg 155 he 1 Ack bs | 
| haill down all che Studding- Ar if it blo one bh, Fe 
Salkant- fails, brüce u the Al x 1 50 9 = = full, bracs vp fr 

1 7 5577 enn Boat” 'Fore-tack,.1 trim h en s 6 
ee Ae ke „ then.the ye / 


es You' Are 3 the wi Jour; Rk bile. 4 
Ne po e e ee 


vou ds? he ee 440 N yu 


1 will heavy 
i po, Nee be 8 ATE Yen he bas 9 7 E F | 
Raban Alter- ils; "ten he will 5 round: off... 55 


1 . "4 7 $2) 1411 ub £4285; Wt”, W216 06 & VIS * 


5 F b] 
* { + i * 1 4s 4 * 4 | & * a: A 
— K * 


re tf t „ 5 84 


tov NG "57d Ae . 2 


2: Yo we ate a "Gals of W nd; 10 005 300 7 cone 


M PI man) t wech Fore © 1 ednet, Bank anti 
lines, eaſe off e Fore-tack, 1 8 Wo clue e lg apt 188 | 
ws 4,1 th en 4 g0.the., 1 maul taut 


* 


garnet and haul it, cloſe 

fre Liife 4nd Braces, fend 1 unben dt . n another 

TRA. And Tr: to ſet i it, 1 "will } * oard LY Fore tacks 
haul at de Fore-{licet, Wr 5 Yard, up p and Ra A Eko 


9 wane to bs reef your, Courts, bow 6.2 


8 5 cer hy the Te 0 Fl Sheets and ed Lit man the ei 

ackles r away the Jeers, let go th ow-lines. and glue 

Sails u en the. ee 100 Ky the Lilts, n 

aud Nenn Täckles; then fend Hands up to reef the Sails; when 

_ to ſet the abe Will; proceed with Sho Sails as Beere, 1}, 57% 
It 


Suppoſe lows hard at S. W. ou are: worn from our 
ffs Lp in the Downs, what would you 


AP ' would” ſteer” for the, Gull Str 18 4 Ieh 1 Gall | 
9 55 the upper 1 — on the South Foreland to bear, 8. W. by S * 
r en the 9 E, and N. E. by N N. nick it 5 
wy 5 b tween * Brake and a. Sands, keeping /to 
in nine or ten F athom, and ka the Wale in en, f 
4 


9 Ot N 03 251 OE 
"I 7 You py Aakdijig on 4. hath with all you your "Sails ſet; your: , 
1 9.5 e ſtanding toward s you, how do you clear: yous-! 


KTP Sc 
1 I hr turn, all Hands up to clear Ship, up all Hammocks: the 
Quarter-Mitters to tow them in the Nett and on the Gang- ways 
get the Top- men's Hammocks up in the J 5 down all Cheſts ig 
the Hold; Quarter- Maſters tow Wen ; take in all the ſmall Sails 
ling the lower Yards with Top-chains, get the Puddings and 
Dolphins up; "then ling the Top-ſail Yards half Maſt gr eloſe 
ups ſtoß the Top-ſail Sheets, Stoppers on the Jeers, or. elſe; tack 
nem; Cunners get the Match-Tubs between, ery two. Guns; 
Mitehes, Ras, rows and he blow 1 — s. ſufficient. fo: 


ey un; all Hands My preſs, of mind che 5 
Word of Ga of © 1 Hire b 885 un until t WIe Command 1 


ren Anas in = Td « Shot. in fin N 


threw :M 


Ya | 


vain Oar 3 AY; a5 12 2 1 Lf 
50 * in Chaſ 6 an, Enemy's Shi + Wi 
s, wok o your Sails ie is ee. which: bs 


wul you rde her ? 


Fa T will tae fon n ſhe See. 1 
win he Wy f"there 1 yo br 10 . ſhe may; 
de able to: fig 1 "of It" die Br. reezes and hot 
Weathers it wer; be better to 1 to Windward, to let them 
_—_ the S nk and Heat of the Fire. | 
Nan 2 '9: You 


- 


7 7 
* + * * dufvgrien 97 4 
Fe N 1 chak 11 } from | Q ing, "And; | away : 4 ) 
OY. bd a 02 8 5 5 m 80 2 lbs oe ha 115. aur Main 
EG. ike nd fend Hands up in th 
” 55 N e * ROS ng t Part'of lap bothe Trp 
7275 : ar 9 0 The! i Topemaſt 3 05 


eee a 271 For? Rib wg te Stumm 

0 the anſl Ad e Mam Yard; 0 Por N 
. eee 
ger 15 pars 5 17 70 ready for the ee; 5 


| h n ay, it op ugh for the 
Vou are | g A Dil ih of Wi nerve t Main 
5 e r ;Main-maff, how will you pfooded to 
d 0 a SY 
ee ta red 9 erectus. 
10 þ Yards fen, then call Lall 1 Hands to get Pole: 5 Y Gc. ta 


lathdat away the ing. ee e of. +: 
oh 75 3 be Rigging, the Ship! "before the Wing gn 
2 | Becauſe the Ma 1905 will 80 2 e clear of che Rudder, and 
beg nt its damaging the Shij ie AIST. nd moch 
Lou are feu e a ſee 7 Shih in che Wind's er 
a vi you procee D ↄ Romag oF NW ol] 
ids . Iwill turn all Hands up, et my Tacks on Board, brace up 
3 65 5 ards ahd aul aft the a ; haul the w-lines; ſet the Jib 
S Stay-ſalls, keep her full, and by making ſhort Boards and turn 
direaly to Windward, which will prevent Her putting away large. 
toe muſt erp my Weather-braces taut in a Gale of Wind; for if the 
% Weather | Sheets give Way, 5, and the Weather-braces not taut, the 
Yards will fly to Leeward, and cauſe a great deal of Trouble in getti 
ug them down; if not ſplit the Sail it will endanger the Maſt ; not hoiſ 
:B 24 them. 400, taut up in 2 Gale of Wind and 4 Head Sea,” for Wag too 
1/0] taut; 0 ts Ah + to. carry ay the Yard in dir Slings: e ou, 
718 Elis ppoſe 4 were to carry away _ Bowſprity Hat would 
ou X S012 017,.. 
4 N im edi tely 'veer Ship, A keeß de Nile Wind; 
„ Land then; for the Security of the lg, would carry forward the 
nd Tackles, and bouſe them well taut, till L can get 


ger runter an 
Hawlſer. or ſuffic cient Rope, and elinch it round the Maſt-bead, and 


70 by 5 

cure a Bitis 5 the Forech ſtle or the Cat-heads; 1 take 

n 257 pal , baue, 1 en prit of it! #19592, at 
Wig "how W It 500 f ſet your! Fore-top-maſ 


3165 1055 e . Ri, 5 No f 810 mo 7 If 
90h 25 n the arboatd Side? Try: A to! 3g d 
457 218 774105 Tackles, and bouſe the Vard cloſe 

210 0 ber 5 5 65 52 rboard Fote-Hft, and Starboard Fore- 

e Forer top Men down on the Fore/Yard, and 


ft Te ner lil th 
| 78 TJ 69 00 tlle = 15 oard” Studding-fail Boots firſt ſending down the 


' Studding Tack and outer, Halyards up to the Fore-top-ſail Larboa 
N Vard-arm; and reeve che "Hi Hale ſend them down and bend 
them; the Tack being bent — all ready, man the Halyards and 


hoiſt aways haul out the = We, If the Wind is on the Beam 
or 


E * a5 ww 23> 


2 


l marled to the Rope, becaule the e is ſerved. 


wich good Oak 


; 2 eV NG. 156A, F. E U R. oo 
. Us e g aft beſorg the Top- 
WIA 18 WE Fac 7 ”- 
1 1 e Ne, bu ee bh 


-21;62«;iSuppoſe ety Hope, ariel n e 
Sie e WAY He FCS e jor 1 . 
AA will. d m | ack-ſtay, (3.9 Maitytop- 
maſt, /Stay-ſay, {ay aj = 9, 1 it Hg Block 75 
10 F@re-wa "Head, bout it. taut, a and 9 5 WII. 0 3 rh er . 
: +231:24.-LpuriShapy comes to agail 0 will you ? 1 
Lill ank Mizen up, an Thi Kits. ee, 
a Sbe comes do yet, af ſhe ſtays f other 


rw Won 


4. Wl k let go the Lee, fore düd Toth. Brite wle ne 


oo ales go. the No lneg, haul in by e een 


Me 30 18 * 


— do yol ſplice your Cables? C 
4 will- put = whole. Strands af the beſt 10 0 wall Bower Cables 
bad n point each Strand wich a Tail of three Fa- 

thoms each; then ſeize them with Quarter and End 'Seizing, to 
wal ke them lie ſaug,, which, i is the readieſt Wa) for (clearing the 

awſe. They being ſoon Toon ſpliced and 35-04 Wk when Fi, * 
„ 25828. Hon would you mark the Lead- line | 
di} 4411. Black at 3 Fathom, white at , red at 75 black at 10 white 
mat 18, red at 1 two Knots at 20 athoms, and fo on, an addi- 
3:1tjanaleK not; at every 19.F dons, with a Angie Knot dernen each 
10 athomis to, mark the Line K ere EL Fathoms. 1 
«11..3u9, Vaou are ſent down in the dar r a ; Top-ſuil V here db you 


pow 4 Main- ſail from, A. Fore-lail, or a Main-top-ſai} tem“ 4 Fore- | | 


ſtor Aail Al, 581 
5 5 kbp 'M, If it has 1 Bow-line Cringles it 18 4 Main- ſall, eqn but 


two, it is a; u. Fee il 3% if it is marled abaft the Ft dot; rope; t is a 


duo Matter \bef res it is.a F ore-ſail : If a Main-top-fail; it has four 


Bow-line Cringles, if a Fore-top-fail but three; ; all T'op-lails are 


, The Sheets are alongſide, how do 50 et chem in 7 


. Par-buckle them i in with their Heat 1 Pol the Poop,” and 
Li the Fore and Main-runners on them 'fo 
fold Blocks, reeve Ye Maſting-falls, i 


Guys; lam oft two Four- 
« Girt-lities on the Head of 
the Sheers wa Read aſt-head, put Heel Laſllings on the Stieers, 

IAC under them, to tranſport thein forward on; 
laſh one of the Pf Blocks forward to the Stem, und bring the 


olg alto the Capſtan; heave. the Sheers high enough: When done, 
me 'Htake-farward two Runners and Faches te 21 Sbeers, take 


Tt -Main-maſt,, 122 
e to take in the ote · maſt e 
Og Oo es. 88 We bar LOUIE * 8 : | 5 1 N 


the \Mizen-maſt firſt TE 6 raiſe the Sheers erect, take in the 


* E 
9 4 g I Lk 


1 a 
9 9 % — 


of the Sheers forward, arid | keep them 


| 
| 
1 
| 
| 


1 ee er 

2 SEE e TY 
t over "ae - th 

ee ther! | e | thr ao r 


and 8 ſeize in 
En ie Harts for e  reevethe Tad Fa n 
going, ge 158 Top over Head, and bolt it, got vg ; own 
$hrouds, and ſeize on the Cutcharpi 8 n ock-ſhroiids, 
SAY Cds dawn the f. Ain the Har 
2 with: the Strops under tine Stahs, fead up oY 
| ihe, get the Cap into the Tor 4 Qs Rab t Fi: 
LA Wicks an for he ts 15 XY 7 0 a1 


| a-top and cap pr en bas 
* 1770 2 Sur ian boek, bek, on each os ok "the. | Frag 
725 the Girr-lines and 215 4 under tue Top, and wake them. 
to the After- part of the T Ivy them to the B Barts ln the 
Middle and tres 4 ne Fog, 00 ſwa ay a 1198 ichen thigh = 
wen gut ops having 4 e Alters part 
e Lop-brim, pad he Top 7 al Het heh be hes 7 5 Ka 
ws put it in its e He ofa _— 
_ ky the 2 1237 over the Trufſel-rfees far the I. 4 "ak a , 
receive i when the Top- maſt- bead is through 957 5 9 ; 
to the Top-maſt-head, ſway away the Top-matt til high | ne 
| 1 due Cap on the Maſt-tiead, and Five ſt don. 50 2d, 
Fe do yourigg's Main-top- oft? - 4 91 % dai 
£.. 1 Will tar the Maſt-head, © r the "Crofs-trees, o 105 fer the 
. hand ner s e den . Ei ant Op fr rods, % 
caſt-back-ſtay, r ring-ftay, an: 115 ſu⸗ 0 
Maſt and fd it, ob the Dead e *the M alt,. way 2 
. eee ne _ the "Pollck-blcks if 10 W. 0 


"How do you rigg a Fe Shag, . IT T 
+l will ſend down the 'op-tope, reeve it throug 5 the $ 2 0 90 
wt and make it faſt round the Hounds of the Mat, and 192 
parks the Rope, leaving enough End to make faſt to b 820 9 
done, ſway. away, When the Head is through the Cap, make faſt 3 917 
ſpare E or ſtanding Part e 10 the Cap, cut e 
80 585 0 the Gromtnet, chen the Shrouds Noch Tt 
How the Maſt, fid it, and' ſet he Ringing. We I e197 = a 
| 28 


5 Bowſprit? ? 
e lar for the Ren Be and | 


I will — over 2 vel, "Horks, r _ i N = 


k, and laſh on the Blocks for the a jd 
b and Ty wen block to the Traveller. Tops: 85 


allen do you rigg a ö ? 


von e tes. if 


led Fes. Weed . 
Kere V nn orh e — 8 the Y ardat Yn 


endants, then the 555 dug n an Tig Hocke reeve the Tb 


es; Lifts at 1 f 
Yd up; 4 all Feen 3 a 12 


How do you 165 Cos topf i vad? 
A 


901 will Teeve . t 70 mne n 6 ee 
W le it dow ſand baving over pry 4 - 
Toy: rope t wn" t the My 7 of ard, ſtopping it to 8 ie Yrs | 
arm,; it up above. th 4 over the Brace-pendants. : 
Lift-block reeve the 7 5 N cut the Vard-arm- ſeizi 
and croſs th $8 Yard laſh. the Te, Runt-lipe. and. Cluesline-blocks, 
oy af — Hal 4 Is, ſway it up above the Os e 
| lue-! unt lines, and Ree . l 
| * . 9 How do" 99 8 9800 oprga apt yard? rr ef 
: "I on ſl Ze "th 97 Dlasbs ons. put the the Har ney 


TEK BL ane and e Ke cru nl 


E%e on W e Rudder at Seo, what Metbodyill you take | 


A. 1 Will ks A larg D Spar, or Part oa Tr leut is flat 
in the form of FOO 5, dae Holes at proper Diftances in that 
which is to 5 * Foxe: part of 15 Preyenter; or additional Stern - 
1 take ickeſt ank 1 haye on board, and male it if 
near 2 F'cat, into, the Form af a Rudder, bore, Holes at 
es in the Tee of it, and in the Alter - part of the Pe” 
| to correlpond with e ' ather ;.; and-reeve Rope-grammots | 
An thoſe 85 the R der and n of che r 
for the Rudder to play upon. 
Through the N W exe Guys, 9 * the F. ore- 
of chert Tackle 85 and. then pul Machine over. board; 1 
et it n propet Poſitian or. in a — with the Ship's 
e upper Part of the reyenter-poſt, to the upper Part of the RM! 
Stexn-poſt, then hook ackles at or near the Main-chajng, and baus 
og 6n the Guys, to, confige it to, the Lower» yard the Preventer © 
terhi<poſt ;—having Holes, bored through the Preventrf and Proper * 
Sterri-poſt, I will run an Iron Bolt through both, taking care not to 
17 9085 che 97575 which wil euern the dale Stem- gel from FM... 
i or flh Cee 
By the Guys on the After. par t of the Rudder, and Tickdes fixed 
to them, T ** ſteer the She L muſt take care to bouſe taut che 


1 5 e Preventer ren ee it en uren Nee 
ter N- po 2H. 7 I 
9.” Your bn} is annot 

e Muß. 30 


A. I will 
9980 arnets, 


* 
— af EE Ie 5  —_—__— 


©; 
: HE | 
. s ; . 
— * 4 
2 - 1 9 9 
„ : | 
: . mY 
1 4 
tb © 


E X 4 n e 0 4 


4. 41 L will take ſpare Top : fai or-ſome other Sail an ur 
e Deck; cover it all over with * and bind it to the en 
Needle and Twine in ſeveral Places to kee * it faſt to tlie Sail, then 
tate in Hawſer and cut it into proper Lengths to Ogo o under the Ship's 
Bottom, and come in over the Gunnel, pat theſe Hawfers about four 


feet. Diſtance: under the Sail, and make them faſt with. their Middle 


to the Middle of the Sails, each Leach, beginning; at the Head and 
Teaving"off at the Clues : Then put the Sail over board, keeping 
ide Oakunt Side to the Ship's Bottom, and baul up the Ends of the 
Hawſers dn the other Side by a Hauling-line which I have ſwept the 
. Bhipwith;*numbering each End fore and aft; then eaſe away on the 
_ Hayfer's Ends on that Side E have put the Sail over, and keep hauling. 
at the fame Time on the Hawſer's Ends, on the oppoſite Side; whey, 
che Sail is properly down which. is known by marking the Hawfer, 
IJ will then clap on Tackles, and houſe all taut, keeping the Sail-cloſe 
to the Ship's , Bottom, the Oakum will be drawn in, and ſtop the 
Leak. The Sail may be covered with Horfe Dung or any Filth J. 
bave on Board, which will be drawn in and ſtop th 2 
2 Suppoſe the Wind es wg you were in «Sp Hang. 
in the Downs what, would 

UL T would e unt e Ship tends to > Windward, and heave up 
m Anchor as ſhe is tending? 5 
"119, How'would yours worn Ship out of the Downs wie the Wind 
Sl erlyx ?:? 


4 ee te tte Goodwin Samt in 19 f 31 Fathom, i. 


ing ſteep too; and to the Shore in 8 Path s Water. 

Is there any Danger in going out of . e Downs? - 

e dee Deal ant Walter Cats there we Shoats 73h 
- av — not having more than 16 or ect Water on them at 
Spiing Tides ; as I draw towards ph? Forelbnd; I would ſtan " 
= Shore to 10 or 9 Fathoms, and off to th your! Sand Head, U; 
Deal and Walmer. Caſtles in one, Will me clear off; 


OCnurch being open with Walmer Caſtle ar Ship' LS 


© meſt ſtand out till I bring the Las in one, then 1 4a Clear of 

South Sand Head; and when the Light houſe opens to the Weſtward 
of Folkſtone Church with H Clifts, it leads me clear. I muſt take 
rare not to ſhut in the Hope-land,” and the South Sand Head will lie 


olf three Miles Lo fail out of the Downs to the W. ward, and. 
" _ Wind at S. W. I will begin to unmoor at a Quarter Flood, weigh | 
n Water; and caſt her in Shore. - But to ſail to the Top hs 


2 wh the W Wind Weſterly, I would begin to unmoor at half hb; 
"up my beſt Bower, and weigh at loW Water. * 
The Wind at N. E. in moderate Weather you, mean to tur 


pen at what Time of the Tide would you weigh. 


A. At ſlack Water, looſe the Sails and up- Anchor. 8 2 Ade 
wh; What are the Marks for running through the the Guts Stream! 
5 To keep the Upper Lipht-houfe on the South Foteland, 
zn ene with the Weſtermoſt- End-of| the Southermoſt, Clift in Old 
Ftaines Way: ; OM is a Swamp that lies between the two Cliſts a 
9; een ee eee er the! 4¹ If Jarge 

noe 1 . 9 Q 


SSS 


Gr 


op 


F pte lite Bout 


7 55 60 You *k#ow When” vod can weather thel South Sand- 
* 14 T2bnuoghtentaincd 19907q, g39t 37,215 H H n t 


a nen Upper Dea lum e pc 


Git, 9 nah: in one; and Folkſtone-Cirtts 
2 Ent 0. 9 als ach Tt. Hbbilft 3ds 03 


1 2Sepp 
| ny rel ate Wi would you lay your Ship's Hedd cd 
— — A I aaifly Stern att bie 19140 211? 09 219 wall 
1. Ded -Ship's-Head £9 the Rafbwink; and come ito-withy: 
2 7 Bower but if with the ane Bowery = would heaverhet? 
in 


Sk&e}loqqo 503; % ohnlt 2/15) #803 901 010 591 F TUITE «17:18. 
Por What Reaſbn would you ee ab tis 4 21 IE doch 


2. Lſhould then keep the Cable clear of the an are nach li J 
What ds We Osdeſe fromm the South Foreland to Dungeneſa 
| 10 bat ate the Bangers?? ny 1 em ſitze LF. en 
3 From: tue Soutu Porelatid-to Dangwes, the Courſe is So We! 
Wil Wes ittanee 7 League. 
The Riprap s lie- N. E, and S. W. e Les gues a. Length 
this N. EI Bud bens rod Dover Caſtle S. & E. ry 
| Folkſtone 8. E. by S. Calais Steeple betas 8. E. Cee 
9 J Leagues, the S. W. End bears from Dungene 


E. 8. E. 4 Leay ues, on the N. E. Part there are but 15 or 10 Feet 
t 


* he 87 W. Eüd 4 or 5 Fathoms, it is ſteep too on 


both Sides, having 20 and 22 Fathoms cloſe to it. To the Weſt⸗“ 


ward of Folkſtoned there is à Ledge of Rocks that runs a large Mile 
off the Shöfe, T would doine no hearet in than 14 Fathoms. 


Abede K lies E. by N. from re — Shoab Win 
avoid by keeping innοõje , 


3105 1 Bs (iy 136444 50 O05 oi ine 


U Where! wilt wy anchor, and in what Depth of Water under | 


not more chan 1 F Feer 6 on it, which 1 
Fathoms:' 5247 


fe? din „ 3b n 2 1903 £1439 Hine 
2 wet anchor Viet the Now Point 8. W. by W. dhe Lights" 


boufe PV 8. Wie athwart" Romney Den in 8 9, or 10 Fatlem 
Water. Doc 1 «165 . un ift 9% 


Tee 4 4 Shival About e bil to the Weſtward of the News, 


witly oy 18 Peer? on it at low Spring Tides) the Neſs, Light hears, 
from it N. E. by E. 12 Fathoms cloſe to t.. 53903 


; n che.Covrle from Dongeneſs (o Beachy-head and has. | 


10018014 17 M1959 0/09 I} HINGE hat am dim. 
A. W. 2 + 8. Diſtance abide! Leagues. wat Ha 
"OF h& High Land of Fairleigh, there is a Sb e 
vith 14 Feet Gr ir, and lies pretty cloſs iu. In the Channel alf Dun 
j there is 234" Fathom; and otf -Brachy-heads from 46 to 30 
* el leo er Wanther, keep in i 5 oft 20 Fathom, from 
Nes db Beuehy-hend- When 1 decpem my Water, haul to the - 


Naka) Buffs Mibatic, haul to the Suthward, / Inſclear Wea - 


ther may ſtand in Snore until Reachy-head bears MW. by N. and; 
whe | leſs * 10 Fathoms Water, muſt then tack to avoid 
O o N Pemſey 


At doi or HO RR. ity 
Fefeland. 501 09); bai bas n div 15ve {ig 41 novor Ach 
to the Southrrard df Walwer 


eoming into the- Downs with the Wind l 


, | * 
9 8 4 * 


* 


| Shoal which lies pit tend Bides of the! 


| „ 5 IAN A rb 6 


E Peu LIT bearing N. 821 47% Weng W. of 8. 141 vet. an | 


D ITTR is a Shoal with 14 Feet on it and ln with Beach bed 
W. I N. 7 or 8 Miles, Pemſey Cbureh N. N. W. 7 Miles, and 
FPairlei E. by N. 12 Miles; 1$ by S. 6 Miles from eachy-head, 
5 8 orſe of NEED, aſi Shoal, " 16 Peet on it at low 
Water. : 


A. I would lie too with my Ship's Head to the N. N. W. till 


Moroing, then ſhe will drive abaut "a Channel Courſe at the Rate of 


two Knots an Hour, allowing that what ſhe would loſe. in the Ebb, 
- the would gain in the Flobd, and · be in a fair Wa) in the Morning ; 
I would come no nearer to the Owers than 18 or 20 Fathoms. 


0 98 2, What is. the Courſe and Dangers between ;Beachy-head nod 


Punnoſe? 
he Courſe is W. by N. 4 N. Diſtance about 20 Leagues. 


| The- Dangers are, the Owers, the Mark to go clear off the Eaſt | 


Part of them, is the White Way on Brow Hill in oneewith Chichefter 
Church, a little to the Eaſtward of Pagham Chureh, and the Mark 


to clear tbe Weſt: End, is St. Rook's Hill in one with Chicheſter | 


Church, they bear from Culver Cliff E. S. E. 4 S. about 4 I ; 
there is a floating Light on them which has been ſhifted ſeveral Times; 
a going down 99 — if 1 keep Dunnoſe W. N. W. Northerly, 
Will carry me without them, nnen thick 
das = 7 ap 18 or 20 Fathoms.” 8 

2 are caming-from: the Welkward and off Dunnoſe, what 


841 out Ser N. E. keeping Sandown Caſtle clear of "Culver 


Cliff until St.-Helen's Mark, which is a white Building, is apen of 

the Red Cliff bearing W. by N. then I may run in between Bem- 

bridge Ledge and the Princeſſa Shoal, but with a Ship of a great 

n of Water, it is beſt to o without the Princeſſa Shoal until [ 

* the Kickergill on the 8. W, Part of Monkton Fort, and run into 

pions between the Buoy of the Dean and the wor of the 
arner. 


. nen from the Eaſtward, Wie ane 5 black. 


Buoys lying on the Dean and Horſe, they muſt all be left on the Star- 
d Side, the outer one is called the Eaſt Buoy of Dean, it lies 27 
| : Foo Water, the Marks for it are, the F Paſta of Portſmouth Plat- 
form, alittle open to the Weſtward of a round Sentry- box of South 
3 Caſtle, bearing N. by W. EW. with N of Culver 
liff. * i 
\ 4} "From the outer Bey w the welt, i is W. N. W. bent one Mile 
and a quarter, it lies in 6 Fathom; the third, formerly the firſt — 
of the Dean lies in 4 Fathom; the Buoy of che Warner brats W. 
Soutberly from this Buoy about 14 Mile, from the third to the 
fourth, or Elbow”; Buoyz is 1 2 and N. 1 55 it ins ren 
Fathoms, FN 4 rs = a 


-D Being off Beach e at 5 Cloſe Gs Wings 8 Dveri i ina. 
© Gale of Wind at N. E. bound to Spithead, what is beſt to be done? 


50 


; YOUNG: S NOIR ag 


1 | {The Buoy ef the Horſe bears from the third Buoy N. N. W. about 
| 34 Mites, and lies i + Fathom; from this Jaſt Buey to the firſt 

of Sturbridge, 4 W. Z N. de Royal George hes in 13 Fa. 
Ir" 2 of 2. Mile ta the 8 W. of the Edgar, eli 
| Royal George, chat ef -Noman' Land, and the Kivkengill ie all 


Line. 
© Shoal, lie N. E, by N. and G. 


The two Buoys of * Prince 
W. by S. of each other, | Diſtance about a Mile; they lie caching 
Fathvms' with | 4 f between them, the Marks for the inner _ 
| 2 is which are Sandown Caſtle one with * white Cliff, and 
ettleſtone Point on Bembridge Point, the Buoy of Rembridge W | 

is Black, and the Nob: Buoy is red, they lie E. N. E. and W. 8. 

„1 each. other, with Dunnoſe open of Culver Cliffs. 0 

Suppoſe you were to the Northward of Bembridge Point, bound 
dithead, - and the a were all gone, what would you do / 
1 would wing 5 en's Church to bear W. and keep in 
12 5 and cer N. by W. towards the Dean, keeping Arch. 
don Mark above ed A will Jead me into Spithead abreaſt of 
Me; ; if it is thick Weather and the Wind Southerly, I will come no 
Bearer to Bembridge Ledge than 6 Fathoms, and ſteer N. W. by N. 
but if che Wind is on the other Side, I would come no nearer the 
and Horſe than 10 Fathoms ; obſerving the Courſe and Tides, 
will anchorat, Spithead with South Sea Caftle N. F. by E. andthe 
Kicker Point N. W. in 14 Fathoms. Eaſt-India Men and Mer: 
chants Ships generally anchor on the Mother Bank to the Weſtward 


A the Sturbridge Buoy in 10 or g Fathoms; if Tam to turn into 5 


Spithead, F may turn the Kickergill on each Side of Fort Monkton, 
and come no nearer the Warner than 12 Fathoms, nor to the Dean 
Han King 10 3 nor to Noman s 1 than b ar OT. regt 

oſe it. 5 [ 
How do an come to an bee St: Helens W 

I would Sandown Caſtle juſt open of Culver Clif, and 
bring St: Hel Helep's' hurch'a Sail's Bibaduf open of the Red Cliffs of 
r. Point; and anchor in B:or' 9g Fathoms. 

, Suppoſe you were moored at Spithead with à Cable and an balf 
en the beſt Bowen and one on the ſwall Bower, yu have orders to 
fail, at what Time of the Tide would you unmoor, and which anchor : 
| would you take upfirſt?. TE. | 
A. I would begin to unmoor at the fir of the'Flood,. 400 are up 
my mall Bower firſt. 
In ailing vithin the Iſle. of White and through the Reede, what 
11 your Obſeryations. 3% 

A. T0 1 clear of the Weſt Middle, die South Sea CaC, 
61 a Sail's Breadth open of the Kicker Point until Lopen Weſt Cowes 
altle, then ſteer directly for Hurſt Caſtle, and when abreaſt” of it, 
arrow. N near it, on ſteer for the” Needles Point; the leading 
ech 1 5 the Needles is the Light-houſe in one with HurtCatle, 

82 N 1 E. I muſt be careful to keep the Nun * 
the Windmill w 4 dun the Iſland in Sight, to keep me clear 


Tong toe ; great Regard matt be had ds the Ti . 


. 


* ON muſt give thema good Bi 


„5 - EXAMINATION; or mY 


Flood ſets on the Needles, and the Ebb e Sbingles with great 
5 Velocity.” NMB. To che. North ward of the Weſt Middle lies the 
- - Bramble{ the Bramble and Weſt Migdle have each two Buoys on 
them, if Fail to the Northward of the Weſt Middle. I muſt row 
| tween it and che Bramble, leaving che Bramble an the Starboard Side; 
wen come to Welt Cowes Caſtle, I muſt give it a good Birth, 24 
there is a Ledge of Racks that lie off it: rating Kock lies on 
the Wand Side 0 —_— it, When I —.— near the. wn] 
to:ayaid the Chalk Rock“. 77 
2 What is our Court from n Fertland? 8: kt: 1 1 
9913 ae l nd 17 
| Fi, ted os jod aro foreed ime Portland, . Precautions are, necel. 
| 1 gut 22 TIS + ras 4 
| i A. I bulb ue Care of the Sede ihap bear from Portland | 
Lights, bien lie North and South of each other; N. W. by W. 4 
Mlles wich only 14 Feet on them at low Water; to fail into the Road 
| Sane Weſtward, I muſt keep. cloſe to the Bill, and keep my Lead 
; when I am round the Euſt Point, haul-ap and anchor againſt 
in qr ro Fathoms, wich the Bill Bearing S. 8. E. Faftland 
| Hr (IS; and Weymouth Caſtle N. W.“ In ſailing out of 
| Portion Rok muſt keep Week Church open of-the, Stone Pier 
and that will carry me clear to the Eaſt ward of the Shambles. ale 
2A flows hard from the Road To the Bull E. 8. E. Is Hours, 4nd 
the Flood ſets tight off the Bill ꝙ Hours. 
NB. Ia caſe I ſhould be — to the Weſtward of Poctland, 
and no poflibility of getting out, between Button and Chiſwell, where 
it ebe 9 hours and flows only 3 Hours, there is à ſteep Besch of Peb- 
bles, I would there tun: my Ship on Shore wich as much Sail as, I 
could carry, efpecially:at:the beginning of an Ebb, aud remain on 
Board for three or four Seas, when I may get on Shore with Safety, 
K 2 ed. Courſe Tu Perla wi enen do 1 
XY chor n 
. Tobe Couſe is W. N. W. add * 14 Lees 
to anchor in the Bay, I woiild bring the —— Head td bear. S. by E. 
or S. S. E. and Bricham Church on with the Pier Fg the (beſt 
anchoring for fmall, ſhips i is 1 2 Mile 2 une Vier ns 6 * 
at is ydur Courſe from err 40 the Kart 
| 2: "What ie your Gourl rom the Be yen to, evict? 
8 Is there any DN, near the dent +7 
1 EEE about _ 4X Es Eaſtward . the Start; te | . a Shoal 
* not more athom ow it, the It, Head 0 
of the Start en en be. at 255 11 FD. 
What is from the Start to.the andes 5 
ts W. 4.8; — nes. 1 


* W. 316 League 


\ 


A 9 What i . Gourle from the e Start to ie 
5 e 
10 * bs 4 $4.7, 15 (8-5 "> * 1 : 4 What 
dpi Sea i 5 bs nn deg 95 1 8 


fas mand cular a 
r 2 Ars Se end Hers 


$$ rs OF FRORRS 
LON NPE IRS 9 
i coming from the Weſtward, aud atn got round Rambead, - 
125 give Penlee Point a godd Birth, by, Reaſon a Ledge: of "4, * 
Rocks that lies off from 1 ity not haul —_ XN. E. +E. for anthoring * of 
the leading Mark. in, e Churchy e ie Wet 


1 the Citadel. * | 2 1 23 . 5 
In 14 into the W 92 2 arches In Gadd Bay, in'20 * 
dame with Toes Ges: . 06 

V. N. W. | E WR A — — i * 4 
Tube leading DEITY ” 


mne in 
2 — as . — the 99 
mey go into the guund on the Eaſt Side, between hs r 1 
ind Sh ne, by keeping Mount Batton Sail's breadth! open 4g 
Staden Point, and-keep iii that Direction until Maker's Church br 
N. We and Wity Hedge opens, then hau over da the Eaſtward and. 


anchde; 64,179 22 2 * i E e THz * 4 } Sa, ; Z 
Hqw do you Gl n eee di apts *© — 
TAU Would keep ad open of Reddip Pesch ud tg Jane =» 


* 


Houis at Stoke touches che Eaſt Side of Mill-Bay ; 2 until the 
Odeliſe comes on. with Bluck-houſe Poifit; Keep, in that Direction, 
al che Euſtermolt Sommer. Fauſe on Mount Eagcumbe Sides cos 
n With ine Point within which it ſtands; then ſteer for it; untl! Lo 
"hs Laſt Point of Mount Wiſe comes open wich Block · houſe Poiat 
* then (ſteer Mid- channel ſor Stone - houſe Pool, till Drake's Iſtaud is 
hut within Block-houſe Point: I muſt not opert it till South Don 
comes With the Obeliſk, then ſteer up the Harbaus · with the 
Side of Drake's Iſland, guſt touching Paſfage Point, Mhichwill rad 
me to the Southward ot · the Harbour Shoal, on e ol 
Which, there is a Rock, wich eniy. ib Fect an its but me; N 
Part, there is qt 4 Fathoms.,” is 1157) enen 
MB, The Marks to-know. the Sound when I ain-coming — * 
dea in the Day Time, are, Ram Church, which ſtands to the Nakth- ; 
ward of che Rain-heas, 'and a are T oer Ro on the bigheſt- 5 
anne {GO Ne ij ara og lle, 
. You yay wh into — hos would: you proceed 
x F/ In going into Falmouth there is a Rock, called the Block: Röck, 
with a Pole on it, and ſhews itſelf at half Tide; it lies neareſt to the _ 
' Weſt Shote; I may ſail in on either Side of it, but the Eaſt Side ia 
the beſt. If } would fail into Carrick Road, 1 __ keep in the fair 
Way, and my Lead going, as there is a nartow deep Channel alle the 
way, of 16 or 18 Fathom. I may barrow on St. Mawisl Side in g. 
Na Ihe beſt anchoring in Carrick. Road, is St. A' 
Caſtle, E. S. E. and lay my Eaſtermoſt Anchor in 26 or 18 Fathams, 
and my Weſtermoſt Anchòr, in 4 or 5 Fathoms: Juſt paſt St. Maws 
there is a Sand that is ſteep to, called St. Maus : Rand, er N 
molt half Channel over. 
VMB. Great ſhips anchor, with Mandele Point, on with the Peide 
of Falmouth, or a great Houſe, that is to the Weſtward of Pen 
Juſt open Trefuſis Point i in 18 F eren derer UE from Fil. 


n n Ie 2 | 


. * © 
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Wm ., 
«hb 


* 1 * 


end Pre orb 


1 en- 8 
| | So Southermaſt Ling. ny Re eta 
Py | ; n ; 

app Jou make it“ 

weer vun Cee ahi, and mayhe ben 


0 in 5A Fathoms. £3 l 


| one $ W. 


h. . ; 
Ae ebene, Mete is Rock, called the -- 
29 9 4. Feilage ns it 


d, The ae 4 8 W. by . 
tan — nc e ee 5: Wb — 4 
largeſt of che Bragen pt open ot the outermoſt of. the 
Ships (on which: there is à i t-höuſe gow rene, will lead.n me 
clear td the | of the. Wolf. 
XY Miles ſro! he 


= | B Thos fe ICT >> "ShipsJie 2g Wi by Ns KN. Wen 


ü- penwi 
—— N. um 


Enie and 1 
or pork argc high, and may de ſeen 4015 nes off. 
th, Phe Nrttle-· Bottom, 384 Shogl; only 6 e dads 
. — talf Way between the-nethermaſt rf A + 
 .. WeſtPoint of ther Lands End. $f | 
RK 3 
Da rie chen Stanei are a Ro of Rooks chat cone not aboye 
Mae but the Sea always breaks over them ; they lie from the Lands 
NA. 8. W. Sy erw 7 * from St. — — 
| You are forcedamo My $ ; Bay, where would by tie leſt 
42% we bring” Go? Dag: s{ . | l 
3 . e Lands End; there 
25 Alland on che Euſt gide, and a Caſtle on the Welt Side of it, 
Nicßgels Mount; from the Eaſt Side ot it lies a Ledge of 
_ "Rog —.— 1 Leugbe into the! Sea: the Conſt is, full of Rocks, and 
. - dv 3 To fall anto the Bay I muſt bring St. Paubs 
a and keep oer to the Weſt Shore, and make St. Cle- 
— which is before the Town of Mouſetwlny having the 
+ oti*the Statboart) Side ; I ſhall then ſee àᷣ large ſandy Bay, and, 
den within the Iſfandz there 4s a good anchoring in 7 or 8 Futnoms 
Ar 2 All Wiads but à 5 E. Wind. 
are bound, or torcedto go into Scilly, what would ade 
* wt outd ſteer tor St. Mary's Sound and run in the Souther- 
moſt /Point of St. — Alland, called Penninis Poin minding to 
Keef the-Lead poi dach no wearer than 5 F bomb! W. aterz 
t N. W. o Ke *itity alittle more than half a Mile, is the 
Wochpack the Sboal les near to the Bhore 3 I muſt continue to zun 
. 1 Leeping pretty cloſe to-Bri Mary's Ifland toad 
ich nes about lialf a Me W by S. from Pen- 
5 Pics PTA 255 of this/Shoal may be. reh at lo Mate- and 
4 22 — Wool pack Oy itſelf before low Water, um q have 
got 
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: 'S £ 5 . 
WW, ; 4 : f 


rouge ont, © age 


n bien A mf. gire 8 Hir 
q Kas Cable's Leigthy « \d fer for the Scevel Rocks 2 55 "i 
do when Lam abreaſt of the > Stevel, muſt N. -W. b | ? 
. 22 Crow lang comes on with Bantſrartęu Point; then 

Ei until Crow Iſlandꝰ cgmes open 9 


nþth 5 
Jan, or bring. the Caſtle, which is on St. 8 
8. E. and "Orr in 6or's Fathoms Watt. 975 


. B: The foregoing Queſtions % 4 8 | 

| periegced ſoegregd in fome — 2 
E « Sha 5 indeed, , — 5 ON 15 

12 _ as little more than Quibble, 1 4 2 2 

able rogmend. As I don „ Le ee myſelf ta determine which 0 ore 

il i boped, every 3 qriner will archſe any in bale, 134% 


«vbich Is principally — Ar the 1 
mend of Jung Oy Seamanſbip. - 


at Part 


| Nelly Rewakes: on ehe h aid OY 


;REONS: comin from. a long Vo e, wichout POLL 
PH n in Thu frog if. poſkble, 1555 uld keep in 2 ſoc * 
in which Latitude, N. 1 in 90 noms Water, ydu will have. 

> end 66 1 ves from the Lizard; but, ſhould e 
1 of Scilly then coarſe Ground, — 50 F athoms. In coming 
in, having, Ret Ground in go 'Fathdms," g will, from oy oy 9 


4 an mget with the fame Depchz then, failing, 6 or 
cy, 00% ue Futons ar awe you run 1 5581 
for ime, and deepen again; and Perhaps, in three Leag 
"ſhoal 45 ; for, it is to. be ſuppoſed the bad s not pct: 22 
muſt therefore have Recourſe to the general 135 not to Pace "2 
ticulars. But coming in, meet with Sand interſperſed with | 
black Specks oP beaten 8 you have 64 Fathoms, then bw 
Scilly bears N. E. by N. 14 Leagues; and if, at any other Depth, 
you have the ſame, Soundings from 99 to 64 by Fachoms, you have the 
Channel fairly open. When you are in the Latitude 49 30% and 
have. 75. Fathoms, you mult be ſure to ſteer E. S. E. IK, and then 
you will but keep your Latitude good; which, if poſſible do, not go 
to the Northward of, till you get within Scilly; nor then, without 
3 have an Opportunity of making the Land. When you are a- 
reaſt of Scilly, if you be not to the 1 of 495% nor to the 
Northward of 45 30, and have 60 F athoms, you are ſure to be the 
22 of Scilly, and-in the Latitude as before mentioned; with 35 
TY uare a- breaſt of the Lizard. F 
DO Are pages, in the Latitude 49? 24/ and ſteer the above 
8 for the Tide, a good Way to the Weſt of Seil, runs 9 * 
to the N orthward, and but 3 to the Southward. 
If at any Time you ſhould be to the Southward, and have from 
-to 70 Fathoms, or in the Latitude of Uſhant, or farther: Southerly, 
you. will have reddiſh ga Sand, ww * Pieces 2 Shells ; 
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; . Quze- on the Lead from Bg to a then y 


f . * * ” * * 
7 = . 6 4 * Os V 3 1 * 
8 * . 9 * 8 \ N 4 . Fe Wo. « 

2 ny 6 * ® 4% | 


ue 55 AW Y. n KE MAR K8/ "I 


_ t 6 are n0/whete tobe lein in te Channel; Am ne 
ande of U 2 u have 86 Fathoms, yours diſtant from thence 
e ues ; i % Fahoms, 11 Leagues; then you muſt be careful 
ht, or 7 thick Weather to come no nearer to it than 63 "I 
2 3 the Leams-thian 65 Fathoms, Eon know when - ' 
ars to the Northward'or tothe > Southward of Scilly by the Groung. 
hen you are. to the North ward, or in the e e ou. have 


- the South ward till you meet with cms Ground, which you will 
have to the Southward of Soilly; you may depend on having Ouze 
on the Lead, in this Laditede, or A oh” rthward of it; ſo that, if- 
3 keep the e you. may Dy falling to the Northward, 
ing when you are neaf Scilly, you will nd on 
ad, 1 Stones, the like of which are no“ where elſe in the 
1 In the Night come no nearer than 53 Fathoms; . and in 
that Depth you are not above 3 Leagues frbm theScilly Rocks. 
That you may know: if you be within Scilly, and in the Channel, 
ſtand tb the South rd and you will Hons deeper Water'; to he 
Northward and jou on AY have ſhogler. Come no nearer ta the Lizard 
in che Night, than 45 Fathoms. If running up the Channel. in the 
"Night, keep without the Stream of 40 Fathoms, for in that Stream 
the Eddyſtone lies? Between the Start and Portland, no neater than 
5 Fathomg ; nor from Portland to the Neſs, than 20 Fathoms, if 
- In the Night or thick Weather. When Eb are in a fair Way up 
Chahnel, you will always have fiue Sand, intermixed wich black 
Speeks and Hake's Teeth. By this Time you will moſt probably 
_ - have made the Land ;. but obſerve, that between: Beachy and the 
| Wight there are from 30 to 38 Fatzoms Water, by which you may 
led to imagine”yourlelf farther out than you are. That Depth is 


| Found if wr Leagues Diſtance from = Ours and Eaſtborough- 
head. | A 
'1 ſhall now take my Leave of ws * ben Officer, with ac-⸗ 
quaimting him that the followin © Fly es are all numbered for the 
more readily workin net Day's 
| * rather 9 


orks at Sea, which he will doubt- 
gd eng that of others. ret ee 
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1 AB. L Difterence of 2 and 8 for 3 + Pali 


—— —é —— z: — — — — — mw — 


T 
Lat. Dep. [via Lat. Dep. Diſt Lat. Dep. via * pes 


pia 


56. 9103-0 |13r[120.9/05.gll181(180. $108. 240. 11.8 
0 | 770 . + wa 8 2 82181. los. 5 241 7/13 
62. 3/322 49 os. of 383/3182%$ OY « Gf 242.711.901 
63. 123906. 1 84183. Jeg. o 243+7|12+0 
651"04+9193+2 128 06 18584. Sog. 1 4244-72. 0 
65. 260135. 806.2 8685. Sog. x} 4824572. 
66. 903.3 22/126. 806.2 37/186. 80g. 2 4746.7 · 1 
67.9103» I27.8 00.3, $$1187.8709.2]| 4 247 +7112 · * 


128. 8 06. 31 89/88. Sog. 3 448. N 
69.903. 4 100129. 88.4. 289-09 3 591249 - 7122-3] 
70. 903+ 5[[132/130-8/0b.4[192|190. $109+4 [251/250-7112: 3/0 * 
| 131.8/06.5 92191 | 

| 72+9193- 6 33/132. $106. 5 93/192. $j09+5 312 53+ 7] 12+ 4 
73» 9103. 6 133. 8 06.6 4193. 8ſog. 5 53.72. 5 
74.9037 + 134. 8/06. 695194. 8109-6} 551254 +7[12. 118 


7 . » 135.8106.7 96/195.8j09, 6 56 2557/72. , | 
76.9103 + 136. 806. 7 971190 8109.7 þ 5712567112. | 
77.9103. 8 137. 806. 8 981197. $109+7 $7+7112 7 
78 138. 8006.8 290258. $ſog 59]2 59, 7112 Th 
79. 139.806. 900199. 8109.8] 6029.7 12.8 
80. 410140. 8 55.0 201 809.9261 260˙97 12.4 . 
$1.9194+0 141. Soy. of 02/201. 8109-9} b21261.7112,9 
82.914. 1 43]142-$j07-off © 202.8] $2-7112-9 ; 
$3.9104-1 143. 805 1 04/203.8$ 3.713. 
84. 9004 · 2 144+8 97.3 05,045 65264. 713. 0 
85. 904.2 145: 807. 2 06/2058 $7 13.1 
86 · 904. 3 47/146. 80% 2 95 206, 8010. ee 
87. 904 · 147. 80. 3 oO. 6 267.732] 
88. 904. 4 148.8007. 3 090208. 7 | 691268. 713.2 
89.9 149.8024 Uf. 469.73. 3 
90. 150, 80%. 4% T1. 7 70.7133 
91.904. 5 151.80 · 5 12211. {I 72427170134 
92. 6 3 132127 5177 72.7/13·4 
93. 64-6 541153-8!07461]| 1413.70 273. J73-J 
9494.7 154. 8107.6 78 214.7 277. 13.5 
95+9 155-8107-7}} 10/2157 7173: 
96.9 156.807. 7 171210. 1% Js. 6, : 
97.9 157.8078 18 21770. 7 78 — 7 7173. 7 
98.9 158.8 07.8 r9]218% 7 10. 8 79j278.7]113+77 
99+9 159-5,22:9 | 20.2197 190.81 801279. RES 8 
011100. 9 160.367 ˙9 221/220: 710.9287 28047; . 
101.9 161.80 08.6 22/221 ek 8203 11511 | F 
03h. 162.5 f. . 83 1 5835 F wy 
04. 103 1.95559 64163, 808. 9483-7. 
05 104.965. 2 650164. 8008.1 85/2 714.0 
06/105. 03. 21 660765. 808. 2 86285. 7 I4 I} 
09 106.906. 3J 67168. 58.3 406-4 7.14.1 
08 107. 9.05.31 68 ++ ; 88 287.7 14-2] ; 
9108. 9903. 41 690168. 80 89.288.714. | 
2 19 109:go3-4] ee 20289-7124: 3þ 
111110. 9,05. 51170. 808. 4 75785577 7114+ 3 
12111. 9,05+5 72171. 8 08. 5 921297 - 6 1444] 
131112. 9 05 5 7372. 8008. 5 9302926144 
14.113.906. 6 173. 808. 94,293» 14.5 
| 15!114+9,05.6 9512946 14. 5 
161116. 905.7 11. 961295-6 14+ Il 
+8] 17 11649 05.7 $7/236.7,11.6 9 296.6 14.6 
| 18,117.9 05.8 39/2377 11.7098 297-6 14.08 * 
19/118.9/05:8 3942 38-7 1.2 3323516 6 14-7 
199g 20119. 232 49,239» n. * 299-6 14+77 
r ' 
BE. Dep | Lat. Did Dep. Lat. Di iſt | Dep, 71 Dia Dep. E Lat 1 
es.” ORD ä 


nemme . .. 
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* i 


"— CY 


% 
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— — 
it! Lat. 2 ; | Lat. Dep- p. Lat. 
5.600. 1 5 6o 7 50 180. 1 
2102. 0100.2 |} 62] 61. 706.1 181.1 
303. 0000. 3 63 62.706. 2 182.1 
” $04» 64 64] 63.7 06. 3 183.1 
flog · oſoo. 5 65 64 706.4 184-1 
S 6lob.vj00, 5 £6] 65.706. 5 185.1 
Jeg - Oo. 67 66.7106.6 2186.1 
808. ooo. $4] 69] 67-7106.7 187.1 
| 9.09 · 0100.9 69 68.7 06,7 188.1 
10 . 69-7 196-81 189.1 24—9 
1119. 90. 1 71] 70-7 [06.9 190.1 , 
12 11.901. 2 72 71.7 [07.0 91.1 . 
13112-91017 311-73} 72. 607.1 192.1 | 
1 91.44 7 73-0 07.2 193.1019 . 
1514.9 01. 5 75]. 74-6107* 194. 1 . 
1915 * 76 07. 6195.1 . 
17/16. 901. 7 77] 76. 60%. 5 196. 19. i 
1817. 900 78] 77.6107.6 197 09.458 256.8025. 
1918.90. 9 .79] 78.60%. 7 18 5 591257+8125.4 
20119. 9j02.0|} 80] 79.6107.8 199. 0019.6 502 58. 82 5. 5 
22% 1. 9/02. 2 82] 81.608. o 01. 0019-8 52 80.7 25-7 
23022. ol 83] 82.608. 1 202.0199 63261. 75.8 
24% 3.9/2.3 84/83 608 203. a0. 0 64/2624 7125.9 
25124. 902.4 25] 84.608. 30 204. Olz0. 1 65263. 726. 
26025. 9002. 5 0 85.6 08.4 205. O20. 2 661264, 726.1 
2746. 90a. 6 37] 86.608. 5 206. oſz0. 2 67265. 7126.2 
28027. 90 7880 87. 68.6% 207. 0020. 3 680266. 5/26. ; 
29028. 9%. 8 39] 88.608. 7 208. 0020.4 091267 . 7120.4 
39129.9j02< 9/\ 90] 82-608. 80 209.0/20.5]} 700268. 70.5 
3130. 9003. 0 91] 90. 608.9 210. 0020. 62710269. 720.6 
32131. 803-1 92] 91.69. 0 211. 0020. 7 72270. 726.7 
33132 803. 2 93] 92.609 : 1 212. 0020. 8 73/271. 726.8 
3433-803. 3 94 93+ 5499-2 213. 020.9 74272. 7126.9 
3534. 803.4 95 94.509. 3 214. O1. 0 751273+7127+0 
3635. 803. 5 96] 95.509. 4 56755, 3015.3 160 215.- 021.1 761274+7j27+1 
37136. 803. 6 97 96. 5 09. 5 57(156.2 15.417 216, 0021.2 7775.77. 2 
38037. 803.7 98 97509. 6 580157215. 58217-0021. 3 782767 7.3 
39038 $[03 -81} 99] 98.509. 7 59/158.2 15.6 19/2179 21479/27777 · 4 
4039. 803. 9 100 99+ 509. 8 6001592 15.7 200218. 9/2 1. 5 | Boj278. 7127-5 
431409. Sog. Hot. 509. 90% 7610160. 215.7 227279˙9 21.6 5 279.6027. 6 
4241. Sog. 1 oz 107. 5 o. of 620161. 215.8 220220. 921% 820280. 627.7 
43042. 804. 2 0302. 5 10. 1 63/162.2 015.9 23 224 83128 1.6027.8 
4443. 8004. 3 4.103. 510. 2 64163. 215.0 24222. 9021.9 84/282. 627.9 
4544.84 4 051104. 5 10. 3 650(164. 2016.1 251223-9]22.0}} 55 283.6028. 
46045. 804. 5 06 105. 5 fo. 4 660165. 216. 2 26/224. 9/22. 1 861284. 6;28.1 
47 46-8104. 6 0711065 10. 5 67076802 16.3 27/225. 922.2 $712$5+6;25-2 
48047. 804. 708/10. 5 10. 6 680167. 216.4 280226. 922.3 880286. 6ſ28.; 
49 48.804 · 3 —9 108. 5 10. 7 69 168.216. 5 29227. 922.4 890287. 628.4 
50149-$ 04-90% 10/109. 5 10-8 | 70j169+2 16.6 | 30/2289 22. 5 901288.6123.5 
5150. 8 05. 0111 110. 5 100.9171770. 216.7 3729-9 22. 62910289. 6028.6 
5251•8 05. 1 12111. 5. 0 720171. 216.8 320230. 922.7 92290. 608.7 
5352.705273 112.5 11. 1 73172. 216.9 33 231.922.893 29146/28.8 
| $41$3+7195-3]| 4113.5, 1.2 74/17 3+2:17-0 34;232+9 22-9 || 94 292 «6,283.9 
$8154+7105+&j| 151114«4 112 751174+2\17.1]] 351233+9123>01| 95j293-6j29-0 
565.705. 5 16!115.4 11.340 76(175.2/17.2)} $61234-9/23-1] 96;294- 629-1 
3756.7 05. 6 17,119.4 11.40 7776.27. 3372359 23·2 97 295˙629 2“ 
58 57.7:05+7 41 112411. 78 177. 117. 4 38236. 93.3 98296.6029.2 
59 58.705. 8 191118.4 11.6 79178.117 5 39 237-9 23.499297. 629 · 0 
60 59.7 05-9 09.41.72 80/2791 17.6 4012.38. 7385 300298. 6294 
Diſt Pep. Lat. Din Dep. Lat. Did Dep. Lat. [Dig] Dep. Lat. Did Dep. Lat. 
1 ; * ö | T. _—_ 


— 


TAB. I. Difference of Latitude ad d Departure for 3 


Joie 


1 


| Te 


l Pep. 


* 00-1 I 


200. 0/00. 3 


15. 802. 3 
16. +$102% 5 
17.802. 6 
18. 80a. 8 
19. 802.9 
9.88377 
21-3/0J-2 | 
22.7/03+4 
. N N 
24.7032 
25. 703. 8 


41 
42 


| 43 


44 
45 


49 


39. 6 of. 9 


2 7,04-0 
27.704. 1 

298.7 04. 3 
2224.4 
75.7645 5 
17 2 


32.6 04.8 | 


33-6 05, 2 
34. 605. I 
35-605. 3 
36.6c3.4 
37-605.6 
33. 605. 7 


"61 


| 50.3 
62 


61.3 
62. 309 
63.3 

64.3 
| 65.3 
66.3 
67.3 
63.2 


70.2 
71.2 
72.2 


73.2 
74.2 
75˙2 
76.2 
77-1 
78.1 
79+1 
80. 1 
871.1 
82.1 
83.1 
84.1 
85.1 
36.2 
87. 
88.0 
89-0 
90.0 
91.0 
92.0 
93+0 
94-0 
95.0 
95-9 
96.9 
97+9 
98.9 


log 


09. 4 
09.5 


69.2/10-3 


2 Point. 


al Lat. Er [Dep, | 


. 
5 


W. 
o9. 8 
10.0 
10.1 


10. 4 
10. 6 
10.7 
10,8 
I 1.0 
11.1 
11.2 
11.4 
11.6 
11.7 


11.9 
12.0 
12.2 
12.3 
12 
12. 
12. 8 
129 
13.0 
E. 2 


133 -_ 
1355 
13.6 
13.8 
1379 
14. 1 
14.2 
14.4 
14. 5 
14-7 


40. 606. -Oll 
41.506. 2 
42. 505. 3 


46/45; 306.7 
4746. 50 06. 


495 


43. 15 «5 
44- 5/06. 6 


*9 
07.0 


47-5 
07. 2 


48.5 


107 
108 


110 


101 99.9 
102 100. 9 
103101. 9 
104 102. 9 
105103. 9 
106104. 8 
105.8 
106. 8 
107. 8 


109 
108. 8 


50.4 
51.4 
$2.4 
53-4 
54+ 4. 
$5+4 
56.4 
$7+4 
58.4 
59•3 


111 


1720179. 

111. 
112. 
113.7 
114.7 
115.7 
116.7 
117.7 
118.7 


109.8, 


5 


I4+8 
15.0 
15.1 
153 
15.4 
1555 
15.7 
15.8 
16,0 
16. 1 


16.3 
1H.4 
16.6 
16.7 
16.9 
17.0 
17.2 
17.3 
17. 5 
17.6 


Dep. 


Dep. 


Lat, 


122 


pin] La Lat. ts. Per Diſt{ Lat. 


1211197 
120,7 


121.7 


—— 


211123 
I24 
125 
126 
127 
128 
129 
130 


123.6 
124. 6 
125.6 


127. 6 
128.6 


122.7 


126.6 


155 


131 
132 
133 
134 


130. 6 
131.6 
132 · 5 
1335 
134.5 
1355 
136. 5 
1375 


136 
137 
138 
139 
140 


1141 
[143 


5 


139+$ 
140.5 
141 4 
142. 4 


142 


144 
145 
146 
147 
148 
149 
150 


144 + 4 
145-4 
146.4 
147-4 
148.4 


— 
161 


149-4 
150. 3 

151.3 
152.3 
153˙3 
154˙3 
. 
156. 3 
157•3 
8.2 


151 
152 
153 
154 
155 
156 
157 
158 
159 
160 


138.5 


129. 6019.2 


1901879 


3 


179. o 
180. 02 
181.0 
182.0 
183.0 
184.0 
185.0 
186. 
186.9 


| 


$7.49 


Dep. 


pes 


26. ; 
27:0 
271 
27.3 
27-4 
27.6 
27+7 


241 
242 
243 
244 
245 
246 
247 
248 
249 


250 


e an 


238.4 
240.4 
241.3 
242.3 
243 ˙3 
244.3 


46.3 
47+3 


239-4] 


245+ 3 


188.9 
189.9 
190. 9 
191.9 
192.9 
193.9 
185. 'S 


1908 


197.8 g 
298.8 8 


199.8 
200. 8 


14347 


204201. 8 
205202. 8 
206203. 8 


207204. 7 


21.7 208 
21. 8 09 
22. z 10 
221 77 
22.3 212 
22.413 
22.6214 
22570215 
22.9 216 
23.0217 
23.2218 


23.3 219/21 
23+ 541220 217.6 


159.2 
160. 2 
161.2 
162 · 2 
163.2 
164.2 
165.2 
166.2 
167.2 
168.1 


162 
163 
164 
165 
166 
167 
168 
169 
170 


23.602217 
23.8222 


23.9 xt, Vouny : 
2 


24.0224 
2421225; 


24.3226 223.5 


24.522221. 
24. 6 2281225. 5 


24.8229 
24. 911230 


17511169. 1 
17270. 1 
173171. 7 


173.1 
174.1 

1751 
176.1 


275 
176 
177 
178] 
179 
180 
ale. 


Dial Dep. | Lat. 


177-1126. 3 


178.0 


25.1231 
25.2232 
25.433 
253524 
25.2235 


205.7 
206.7 
207.7 
208.7 
209.7 
210.7 
211.7 
212.7 
213.7 
ang 


428• 5 


28.7 


299 3 


29.8 
29.9 
30.1 


30-4 


30.5 


28.0 
28.2 
28.3 
28. 
28. 


28.9 
29.0 
29˙2 


29-5 
29.6 


30.2 


30. 6 
30. 8 
30. 
31.1 


31.2 


31-4] 


31.5 
31.2 
31.8 
32.0 
22.1 


3S+ J 


gl; 


251 
252 
253 
254 
255 
256 
257 
258 


218. 6 
219.6 


222.6 


226.5 
227. 5 
228. 5 
229.5 
230. 5 


233.4 


128.8236 
26.0237 
26.1 238; 


239 


26. — 


Lat. 


4 2374 
— 


2214 


233 ˙4 
234 ·4 
235-4 
236.4 


33.2290 


324 
32.6 


32.7 
32.8 p 


33.0 
331 
33+3 
33-4 
33.6 


33-9 
34.0 
34.2 
34.3 


287 
288 
289 
290 
291 
292 
293 
2 


34.5 
34-6 
34+8 
34+9 
35.0 
35+2 


Lat. 


51/295 
296 
2 
298 
1799 
300 


249.3 


2522 
253.2 
254.2 

35.2 


257.2 
258.2 
259-1 
260;1 
261.1 


5262.1 


263.1 
264.1 
265.1 
266.1 
267.1 


12681] 


269.0 
270.0 
271.0 
2720 
273.0 
274-0 
275. 

276.0 
277.0 
277.9 
278. 9 
279.9 
280. 9 
281.9 


282.9 


283.9 
284.9 
285.9 


287.8 
288.8 
289.8 
290. 8 
291.8 
292.8 
293.8 
294.8 
295+8 
296.8 


Dig 


248. 3 6.8 


50.2 
251.23 


256.2 


286. +9] 


Dep. 


DO 


Aa 2 


F 


for 7 4 Points. 


Gn... 


— 


| 
Ih 
25 
66 26 
| 23 $+$125+0, 
281128. 0 ö N 
46 29]126, 5 $42, . 4 
5 22 322725 2+ = ilar: 
EFF 3288.37.50 524. 1/49. 
. 7. 77.814. — n 93/189. 337.7 53 248.1 
b 2 5, 4, 3 <. 9% | 94 190-2137 -9] 54 2409+1 
| E 2 r or „2138. ol £51250, 
1 7 73-6,14.6 35/732- 4126-3] . % 56 FP} ; 
x | 7 The 204-50 31233-4223 97/193-2133-4f] 57/252 1 
| 2 5 noe. lab lh 50 194.2 38.64 581253. o 
0 n | f * | . 8.834 2 +0 
145 239. ibs, $6 (es 579 Go 55. 
7 ot 207 r- 7257 256 Q 
f e ee eee 
. J. J .. 421239-2/27-7 139.80 6312 
ee, e eee 
| 28/23. 5/04. $4) 8.4.4 44/1412 „ re 
25124. 3004. 9 88 83˙4½76•64 4 144-263. Ps 188 
285. Jos-10 86 84. 316.8 143.2453. « 6755 
5 ö 2712 © 95.3 87 85.3 175 47 n 0 i 681; 
| 28/27. 5/05. 5 93} 86.377. 2448. 1 09 69 
2222 +4425 +7 39] 87-3/27+4] n 10 | 70. 
1 30029. 40 5. 9 90 $$. 31176 42. — | 5 
5 | {1 431/30.4106.0) 91] $9.2/17.3 x51)148. x/29- 2172 by 
| 90. 218.0 521149. 3/29» | 1 . 73 
91.218. 1 53/150. 09 · 9 13 by 
92-28-20 541151-0130-c 120 vel 
93.218. 5 551152. 0130-2 15 70 
94. 18.7 56 153-0/30+4] | 75 
95.1 18.9 57 154. 0030. 7 
99.279. 58254.9]30-8 5 
97+ 1129+ 34} 82 155-9]37-0] 80 
4 2 2 2 e 
ee 
. 02,300. 019-9} 22150 «IT +01 F2131T7- 7 | 
— 5 | O noon 63 159.$[31.8 2218-43. 83 
44 4 „0 04 10. 000.3 64 160. 8032. 24 ; | 85 
45044. 108.8 050103. 0 20. 5 65 161. 8032.2 25 86 
46[45.1 061104+0/20«74; AE ny 1 44.30 37 
4746.7 | N 68 1934 23 281223. 6/44. 5 88 
4847-1 . . . * 6 
2246.2 ed onde mage eee 30022 5. 6044.9 90 
50 49. 0 10,107.91. K 719320 - r — — 
51 59.6 171.706.9777 17.3, 207« 7133 +4231 226: 5145-1 * 
5251. 0 12 109. W ene n 0 
5453 ˙0 24 111.½2˙ 74 32. * "= 2. 4235 
e tid 76 7.4.4 3532.4 656 
4.910. 9 16113. 8 2. 272-3 . of 
FE 
5 . 8178.73. 78 x74, 34.0 3384.46.20 55 
5957. 9 12.8 19 116.7;23-2 8158.81. 9 
60058. 81.7120 117.7½3˙ 9 179.5 1 . 
F — — —V—¾¼ * 1 7 
Dia Dep.] Lat. Dit Dep. Lat. [Diſt Dep. |Lat. [Di@ Dep. = Din! 


; 1 


rid! Lat. per. vt Lat. 1 Lat. pin Lat. paß. Dit 
11. oſo 39.2 2117.49 771 44+ 01/241 
60.1] | 2118.3 9 87 [44-2 | 
51. x11, 23 119.329 ˙ 91 5 
62.1 * 24/120. 3130.1 447 
63.1 25 121 313044 179+ 5}45+0, 
64.0 "201122 «2 30.6 5. 4445· 2 
65.0 27723. 20.9 445.4 
66-0 26 124.2371 1.445. 
66.9 3 25 183·345˙ 9 
67.9 126.1 1.40 90 4-31.22 
68.9117. 3111311127» 2132 «$191 366.4 
69.8 4 321129.0132.t} 7 
70. $119+7 33029 ˙0 3313 9 
71.88. / 34/739˙. 0532. 1 
72.8 18.2 3 131· 0a · 8 4 
73-718. 5 36/(31·963˙ 6 
74-7113+7}} 37123 + $1333 4-1/6 
| 7238 19 · 0 39}133+ 9133+ I 
76. 6119.21] 391734+ 5133» + 
77 -6129.4\f ,491235-$134-0 400 . 6 
78 411136. 313443 191 N. 8 
29 1377 pH * 
138. 7134+ * 
1139+ 7135-0 9.64] 
140. 545 05 9˙8 
14161355 96 50.1 
142» 6135+7 07 8150. 3 
143+ 6136.0] 8 : 594 
144. 5130.2 || 991202 + 7150. 
| 145. 8136.5 | 10]204.7 1.0 
1146. 5 36 7 7 5 4 51. 
147. 436.9 12/205. 6}5 1, 
45-4851 13206 6151.8 
149 - 4137 +4 207-2 52. 0 
150. 4[37+7 18 208. 6052.2 
157+ 3137+ 91] 1509. 5525 
152.3038, 2 171210. $5247 
8 18.388. 1811. 5153-0 
15423860 19]212-4]53+2 
eee 
158.239. 1211453781 
15710394 221215» 153+ 
158. 1139-61] 2312.10. 3154» 
179. 1139+» gf} 241217» $1544 
150. 140. 1 25219. 3 54˙7 
151. oſap · 26/219. 54.9 
ech 27220. 55•2 
163.0140. 8 28021 [55 
163.941. 1 29/222. 1055·6 
164-9 41. rA. 5 9 
T65. 9142.6] 231,224. 215041 
166. 8041.8 3225-6 56. 
167. 84a. 0 33.226. 0056. 
168.842. 3 34/227 -0 56.99 
22˙9 10. f N 35,22 50 57 
112.582 170. 74. 36 228.9 97 
223 -$125+4 771*71+7143+01] 37,229+9157 + 
114+ 588.7780723 33:230-9 57.8 
115.428.929 173+6143+5. 39,231 -$\58.7 
116.4 29.2 01174 543 ˙7 49/2328 58.3 
in Dep. Lat. if Dep. | Lat. Dig} Dep..| Lat. Did, Dep. 


FT 1.  Diliktence of Lathude and Departure for 1 + Point. | 


for 6 + Pointe. 


— 


; * a — — — 
—_—_— > I Mg 
e 


— — n 


a 


"== — — 
1 


ALS EIS” 4 


” —w R- 


- 


— 


4 
- 
— W 


Tancl. Difference of Latitude and Departurs fer 1 4 Point. 


„ 


” 
_ 
- 


If Lat. Dey iſt} Lat. Dep. pin] Lat, [Dep. big 1 [Dep Diſt Lat. — 


1.000. 3 br $8.4117+7 121011 «8135» 18/732 52. 5 2411230, 669. 9 
4201. 9 0.6 62 8.18.2 22611 „8.4 $2 174-2 52. 8 42231. 6070. 2 
3 249 de 91 63]! 4575 23/117 713557 1373.17 431332. 50. 5 
3. 2-2 64] 61.218. 24/118.95136:0j $4/170.1 53.4 44233. 5/70. 8 
A + 86, 6 "62.2/13.9 24119. 36.4 38779563. 45234. 5171.0 
505. 71, 6 63˙219˙1 2 35.778.053. 9 46/23 471.3 
. . 67} 64. 1119-41] 27/1214 5135-311 71279-0154. 21} 471236. 4/71. 6 
> $'07-7\ 68 5 19-7 28/I22, 5137-1 88179954. 48/237- 3172-9 
908.6 69} 68. oz. | 38. 3172. 2 
100 6'02. 78 67. «2 5 
17/10-5103+20} 714-0749]; 272.8 
1a 5 . 72 68 | 273.1 
12.4%). 73162 173. 
74 70. 17 
22177 | 0 
1 , 
| 73 
| 
- 


K -» 


PEPE POLY [22 =p 


— . 


$$ > 
5 
* 
— - 


# = 
— —_— — 


e 


99 29 
22 


— 


— 
D 
— 


| | 
113.9 i 9228. 7199. 30 99280 
pry . | 229. 769. 6 300 287. I 


wy. ' Difference of L. of Latitude a AEDs * 1 2 Bs. - 


"9IY \ 
vb Tas. 


4 
Diſt Lat. boos As] Lat. Ah loi! Lat. fes Lat. ve | 
_ 11226. 9] $1, 24 
«a 227. 5 $1. 5 

; 223. $|. 81.8 
4 229. 7 oy 
| ? 2.31. 6 ba, 5 

| 3-2 
; 33- J $3. 5} 
9 * 83. J 
10 $01235-4| 34. 24 
£36. 3] 34. 5] 
3184.9 
85. 
| 85. 8 
8 « oF 
$6. x 
| 86. 
86. * 
4 
| 87.9 
| 88. 2 
+ 
9 
89. 
89. £ 
; 2. 
29 90. 6 
3225. 21 90. 9 
31 29.2 +3 
31, I 91. 9 
* 32.0 92-3 
35 33.0 * | 92. 
93.8 
I 93. 
205. 273. 93-6 
4 2173-8 94. © 
207. 174.1 22 94.3 
. 1208. 1174. 4/281 94. 6 
F 209. 0174. A $2 | 95.0 
; g 5 210. 075. 1 $3 95.3 
þ > * 210. 975. 84 95. 6 
: 155: 3155. 62811. 875. 8 $5 | 96. © 
a 156. 355, gi} 261212. $176. 1 86 96. 
. 157. 2159: 21] 271223. 7170-5} 87 96, 7 

45.2 158. 2156. 60 28[214. 7176, f 88 97. 0 
40046 1 159. 1056.929216. 677. 1 $9 97.3 
50047. 1 160, 1157. 3} 30 216, 216. 5177.50 90 97. 

51048. 0 161, 6057 6\{2371217. 5 $177- $1291.274. 0 98. 0 
52149..0 16x, 957.9 321228. 478. i 922749 98. 
53049. 9, 162. 958. 3334728 778 5f 934275- 91.98: 7 
| 54150, 8 163. $158, 341220. 378. 8 9476. 8| 99.0 
$5152. 8 164. 8058.9 321.379, i} 951277. 7] 99. 
5652. 7 165. 7159. 30 360222. 279. J 96278. 7} 99. 7 
57153. 166. 659. 371223. 1,79. 8 97279. 61100. o 
884. @z 167. 6/50, o 38/224. 1 80. 2 98260. 6700. 4 
- 59 be $ 168. 5;60. 3 391225. 0,80. 5 99/281. 5100. 7 
60 25 5 169. 5|60. 61] 40[226. 0 $0. $1 300 282. 5101. o 
B56 il Dep. Lat. [[Di&| Dep. Lat. [Dit] Dep.] Lat. 


1 —— m —_ —— mm er 
a 
'S 
* . 
- 


1 . * 
4 as 4 4 
2 1 


Lotta 


\ N * * * 
oy * 


_ 


*** is * 
FP * 
— 2 . 


Points. 
3 — ; n — — 2 
4 . 1. . Iois Lat. Dep. Diſtiſ Lat. Dep. 
> aa ace) ; 41 222.7 D2+2 
Lat. : 171572 09-3 l 92. 
| ue * 5 : . 92 168.2 927 224-5 93.0 
1100.» * | C $ 169.1 70+. © 43 | : 
| : | 4 | #7- 19 931729 0-41] 4412254] 93.4 
„% 911 : + 213 « 5] 8411700170. 45122044] 93.8 
3102. 8. ae 39. 1124. 5 'F 8$51170- 9170» 61227. 3] 94-1 
Q3Z« 7| * 85 24. 25/11 914 ! 6 1. Tis; 4 | 
4.85 51.6, ab|116, 2/48. 2) 8077 B71 428.2 94:5 
[23-2] | 61, 0125. 3] 2 177. 8.6 87 {labs het 431229.1] 94.9 
= 4.05 Palit - — 88 173272 · 0 49 230.1 95˙3 
87.451. 68} 62. 848.0 28% e e 4 95-3 
4 | 63.8126. 2}} 2919.2 87 90[175. 6172.7 . 
9508. 3b 4.2. 129.14. 231.9 4 
2 "65.6 7.21131 os w 20s 9211 17255 96.8 
992 | 56. 5127+ 6.22 Tag 35.8 930% 234-7] 97-2 
1311.1 N 7 33 8 94 235.6| 97.6 
13 12-0 88. 5 Abe . | 95 236.5] 98.0 
14443 Ai, 325.485 23.158. 
, 70. 2129. | 2. all 97 8.498. 
FA 71. 253. 45 Ho 962.9 08 +0 
27 14.785 72. 19.8 35 4 2 - 21] 99 240.2 99.5 
18 1.5 23.98. 39129: 4153 1200 1 
91276 23-9139: le. 241.1] 99-9 
20/18, | 7 4 3154. hol 2421100. 3 
29. I 8131. 0141 39-315 0. 
BD 243-0]100.7 
2119.4 75.8537. 4 42 2 1154. 03 243.9101. o 
2220.3 761.8 43/75 14464 01 244.0101. 4 
74422 ·2 78. 5032. 5 4517 x 4 ob, 246.7 102.2 
261231 3.752“ 555 25 3 07 5 247. 602.6 
% 2 bet 24133+ 3 2438.7 6.8 08} 691245, 51203+0 
2 24 · Ix. 3033. / 48 137.7 57. o 9091193. 1 25 J01249. 5103. 3 
2 2.4 $2. 2134- 320138. 6/25. aff 10) 194.-Q « 125004 1047 
29128. 83.2 34. J 215 os 194+ 9180.8 71 Try 104. 1 
e . 1134 5. . 55.22.2075 2 1 ap 
37/28, $5. 0125: 21] 521149 4 8.6 23/196.8137. 5 253-21204-9 
32 29-6 85. 935. 15 12 458. 14 97 254.1 105. 2 
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38[35-7 91. 5137- Y F '3'6 2jj 20 97•5 
0 8. 3 01147. | I. — 2 25976601 7 
2 22 7 707148. 1.60221 260. 6 105.3 
— 1 . W 22 > 108. 
41 1. . 1 62 1 23 8924 108.7 
3 38.1033. 996 24420 18.270. 
$3139+ 99. 1139. | 3. 1 25120 2109. 5 
27.6. 04 77g. Cr get: 20 a. 
n 97.940. 63. 27 266.0110. 2 
47/43-4118-0 2 4 41.9 68 8 767 29 : 1 (4 tf 
48/44-4/18.. 109. 7:41. J 691156. N — 
494-308. Me N Nr! 70 157.1 5. It 268 3111. 
: I — * — 221 «$1111. 
Ta 128.965.352 27.7 a. 
1 12103. 5 42. 22515 $68, 33 271.6|112.5 
ft. %s. 1 4.44 75 160. $166; 6] 34 272-6]112.9 
$3149 020-3 14/105- 343-6 . tags 273-51113+3 
Felon 67˙6 15:70 449 70 rea. 667.4 36 274-4/313+7 
$2199 + 213 2 16,707: 2.444} 163, 5:67. 74-37 275, 21. 
56 Nez! 17/70 I. | 2 4 163 14 38 276, 174 «4 
$71$2+7/27+ 109. 48. 21} 781164. 5/68, | 39] 2 A4 
53153-6/22+21) 18 153.245. 75 168.468. of 29 217 
9484.52, 6 19 110. 945.9 80/166. 3168, 9 
85.443•6 A . 


Dia] Dep. TL. 


Dep. [Lat fb; 


Dep. | Lat. Dif 


Dep. Er. 


it Dep.] Lat. 


"for 6 Points. 


Lat. Ts ls a 


1.109. 100 4/77. 
110; 3/52. 
111, 252. 
24112. 1/53. 
250113. 053. 
113.953. 
271114: $154. 
Ut * 7454. 
22 


5 SI. 


renne 


* — —_— RR 


127.5 


127. 


128, 4160. 7 
I29, 3 61. 1 
130. 261. 
5131. 162. 
132. oſea. 
71132: 9162.9 
133. $163. 3 
134.763. 7 
135. 6164. 1 
136, 5/04, 
137. 4165.0 
1238-3165. 
139 2195. 
140. 1066. 
141. 0166. 7 
141: 96. 1 
142. $167. 6 
143.7 68. 


144. 6 


145. 5068. 
146. 469. 3 
| 6 147. 369. 

78 270. 1 
660149. 10. 
150. 0071. 
151. 0071.4 
151.971. 80 
69152. $172. 3 
— 5 717: 


1 e 244 

73.5 321299» 7 
156. 474. 
157.374. 
I58. 274. 


159. 175. 
x 4 0.75. 
160. 976. 1 
161. $176. 5 


1555 


Dep. 


Gp wu 


» wv wins wn 


35» 
118. 4 56. 
119, 3/56. 
120. 256. 
4 121.1 $7.3 
$1122, 0157. 
122. 9158. 
123; 8 58. 
124.759. 
125. 6.59. 
126. 5 59. 


211190. 


Ta: I. — of Latitude and — ſor 2 4 Points 


921173» 6| 82.1 520227. 


951176+ 3 83-40 550230. 5 
960177. 2 83.8 560231. 


974178 34-21} $71232+3]109+9 
9$1179+0]- 84+ 71] 581233+24110+3 
99 179.9 85.1 591234+1[110+7 
2000180. 8] 85. 5 60235. 


201 12 85.9 261]235. 


2.60 86.4 62236. 
5 1384.4] 87. 2 64/38. 


8 187. 1] 88.5 671241. 
0811388. 0 


09 188.9 
10189˙8 | 701244+0 


1291,60 


174. 5 82.5, 53/228. Miez: 241 
35 83. 00 541229» 108.6 


03/183. 5] 86. 8 63237. 7112. 


* _ 
— — x —a—y— — 


= 
— — 


— — — er o 2 * 
2 1 uy 
* 


288.8 9 
331210. 6 


2242115 100. 1 
351212. 4100. 

3 T3+3 829 
3712142 pt 
38 Ae » 11101» 
39121 102.2 
40 216.912. 


30071. 


981269. 4 
222 3 


Dit! Dep epe/l Lats [Dif Dep. 


D 2 A WF — — = 2 o 
EFT. 5 "ra 


AI PD OI 


gy _— 


L—3 Mm > y 


for 5 + Pointe. 


a” 


— 


— — — — 


1 
' 
}/ 
, Li 
15 
8 
4 
5 
Ki 
. 


— 


Sr 


9 
— _ 


= 


\ 


"Tai. 1. Diers — * N for 22 2 Poi ints, 


is 
1 
f 
|} Na La [D Dep. b La Lat. fy 
z 117596 35. 6712-6173. 
þ 160. 5 85. nrg. ne 
RE: 311614 4] 86. 2 431214. 3/114. 5 
; 162.3] 86. 44275. 2/115, 
= 5163.20 $7421] 45/216. 10115. 
£ 164. 1 87-61] 46/217, 00115 *ll 
43 7164.9 88. 1 47 129118. 
£1 165. 3 $8.61] 481218, 7 116.8 
7 9/1667] 89.1 49 219.611). 
7 167. 60 89. 5 $0j220. 5 ny. 
- Þ 168.5] 90.005121. 118.3 
169. 3] 90. 5 3 118.) 
1 370. J 90.9 3323. 1119.2 
. 1711 91.41} 3424. 00119. 
s 1720! g91.g9]-551224. 9120. 1 | 
f 1272-9] 92.4 3625. 80120. 
: 173.8 92.8 571226; 9]121.1 
27 2 
5 - 122, 
1 2001170+4 229. 3 wh 
. 177.3 230.2 
b 1178.2 95.2 231. 1 
2 0311799] 232. 0 | 
f oh 179% 232.8 
o 3 | 233-7 
# | 181.7 97.1 234. 6 
4 | 132, 1235-5 
; mY 183.5] 98. / 681236» 4} 
_ 7 134. 3] 98. 691237- 3/7: 
5 525 * 100185. 2 98.9 70/238. 1/7 
7 4 133-2(71- {2731/1861 . 
N 32/25-2 134. 71.6 12 187. | 25 ol 
3349 1 134.972. 1 13187. 9 240. ; 
: 135+8|72+6f] 141138. 7] 100. 8 741241. 7 
: 51136: 7173+ 1589. 66101. 30 75 242.5 
gf 137.673. 5 16090. 5101. 8076243. 4 
; 138. 574. 0 19[191.4}102. 20 751244. 
J 1 E- 3 
: x 39+4174+ te 192.3102. 781245.2 
g ON 74 · — 59 03. 791246. 7 
t 6 2011 103.7 80/247. 00131 
3 75 «922 1] 194+ 9104. 10281 247. 8 
5 142.976. I 2241295. $1104.60 321248. 7 
4 143.76. 5 24/196. 71105. 1 530249. 6 
: 144+ 6177 « 3 24/197. 6;1g5. 84% 50. 5 
i 5 841. 251198. 44106. 0 85/251. 4 
; 270 252-3 
f 1825 253+ 
54.0 
; 149-2 254 
| 149-9 22838. 
2 256.7 
: 151.2 227.3 
5 15246 258.2 
3 1 2 
; 155.2 . 
156. 1083. 262.0 
8 262. 8 
59 157•9 263.7 
Nei | 58. 784. 4. 6/7 
; x | [ k : —— e 28 — * 
15 p — Lat. Dif waht Dep. Lat. pia Dep. Lat. Dia Dep. [1 Lat. 
5 5 for 5 x Points. 


— = = — 


Tas. L. Difference of Latitude and Departure for 2 2 Points: 


| | | . 1 
Ji] Lat. Dep. a Lat. pe, bi Lat. Dep. Diſtſ Lat. ber, per. 4 
Tloo-g/60. 6| 52.3131 103. Sa. 2H 115g. 2 93.0 123.9 
201-70. o 62} 532031, 9 22 „ $2] 59-1] 53.5 12444 
302 · 6015 54-0132. i 157. o 94. 01 124.9 
403. 4%. $4+ 9132. 106. 4163.7 157 · 8 9446 125.4 
5104+ 3002. 6 55.33. | F f 158.7 9$.1 12600 5 
Sog. 103. 1 66]. 56. 6033.9 [298 . 159.5 95-6 126,4 
J. oſo3. 6 57˙8034. 108. 965. 3 87116044] 986.7 12774 | 
| $06. 9194-2} 68] 58.3035. of| 28/209. l. V $8]x6z .2| 56 122,4 
907: 7 O04. 59•20357 110. 6066. 3 162 97.1 128. 0 a 
10008. 605.1 60.0136. 111. 6066. 8 90163. o 97.6 128. 
1109-405 ·7 60 9136. 1310112. 4167. 3 191 163.80 98.2251 12978 
1210. 3109-21 72 64.8137. 9.32. 164-7 98.7 129 ˙ 50 
1311. 206. 62.637. 60 33 165.5] 99.2 130, 0 
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1 Auer ben une a Lat, | Dep, Diſſ Lat. | Dep. Dia] Lee 
1100. 71099. 7 .Q1 8. 5 32, 1811324113. 4241 176. 4 
2101» en. 2 89.2 83.182133. 1}124+1 24177 · o 

02+2j02 + off 6314 90. 83.918333. 8124.824377 

402. 9%. 7 64 90.7 84.618434. 6012.5 44J(78. 4416! 
03 · 7193+4] 65147 91,485,185 38.2015 «211245[179+ 20 
f oA. 4104+ If 66 92+1 $5.9 1361146,0/126«$1246[173.9 
ob. 1104. A 67 929 $6. 6]11871136.$1127 « $11247(150. 6 
| $j05» P5'S 68 | 93+6] $87. 311188]! 37+5}128. 2[248]181 +4 
| 06. 6106. 2 69 94.3] $8.0 1 .. 2491182. 101 
07 3106. 8 70 95.1 88. 6900139. 00129. 5 30182, 8 
| 08.0197» 51} 71 95-8 89.3 1971139 ˙7 130. 22510183. 
o8. 8108. 2 721+ 96. 5] 90. 0792140. 4130. 9 521154. 3 
09» 5198. 9 7315 | 97+3] 99+71[a931341-2/131«6]}2531155.0 
10.2109» 5 74 98.0 914/1944793. 3254/135.8 
11.0 10.2 7 98.7 921 195 142.6 133. 186. 5 
11.7, 9 7 99+ 5]. 92+ 71[a961143+3|133- 62561137, 217475 
12.4|11+6;j] 77 100.2] 93+4/[197}144+ 1]1 34+ 312571137» 91175 +2} 
13.201230 78 100. 9 94.1 2 278 r35.0258[188.7117 5,9) 
13-9113+0ff 79 101.7 94+$]1991145+$1135+711259 189.4 176,6 
14.613 60 $015 10.4 95.520046. 31136 I90, 1 1773] 
15.4114.3) $1 103-2] 96.2 201/147+0/137-I[aby 190. 91178,off 
18. 115. of 82 103.9 96.820247. 7137.7 191.6178, 6 
16.8|15.7 83 104. 6 97+5 203 148. 5 138.4 26319230179. 
17.618. 84 1411033 98. a 2040149 2 139-1264193. 1080, o 
18.317. 1 $516 105. 0 98.920 fʃ149.9 139.8026019 . 8380.7 
19.017. 7 86 106. 8 99.520601 50. 7 140. 5026 194.5187 1 
19. 7118.41] 87 107 » 51100» 2{[207 1514 141.2267195. U82= 1 
20. 5019. 88 108. a 125.8 2080152. 1141. $126$}190 083.7 
21.219. 8 89 og. oſtor. 6209152. 9 0142.3 196.7183, 4 
21.920. 5 go 109. 7[102+3 210[153+6 143. 227097. [134.1 
22.721.297 110. [-T FCA 
23.41.80 92 111. 203. 62120155. 144. 5798.9 . 
24+ 1122» 5 93 II1-gf104.3i|213 188.2 145-2 199.7186. 2 
24.9023. 2 112.6005. 002 14/156. 645. 974200. 4186. h 
113. 4/105. 7150157. 146.6 201, 182,5 
114.1106. 4160158. 0014 - 360. 4 158, 2 
114+ $1197. 117/158. 7148. Of. 6 188.9 
115.6107. 721859. 4148. 678203. 3189, 
116.3108. 4219160. 2149, 179204. ol, 
117. 0j109. 1220160. 911 5. O- 190, 9 
117.709. 2210161. 60150. 2055 19776 
118. 5/110. 5222162 4/151. 40282206. 2192. 3 
119.2111. [ 23163. 1152. 1283.93 · 
1199/11. 824/163. 801527284 07-793 -6 
129.7112. 802250164. 60153- 428 fla08. 494 ·3 
12 +4 I1J}+2 26 x6 „3 154 ˙1 286209. 2 195 0 
122+ 1/113+9j[227]166.0[154. ${2$91209<91195+7 
122+9]1114-.43\j2a31165.7 188.5 2881210, 6196.4 
901236015. f29 167.5|156.2/|289j211 -4}197+1, 
124.3115. 9% 300168. 2156. 89% 12. 1 197571 
125-31j116, 6112311163.9}157+ 5[[291}212+ $1198. 4. 
125.8 169.7158. 2 292/313. 6 199» TI; 
126.5 170. 4158. 993143199 · 8 
$3-4[77+71[174|127+3 I71. 11159» $294{215- 01200» 5 
84.178. 4/7528. 0119. 30A; 71-9 160. 2029 5j215+7]201,2 
74-879. 176128. 172.6160. 9 96216. 5j201,8 
$+ 6179. ${[17 711294 173.3161. 629717. ahO. 5 
86. 3080. 578130. 2 17410162. 3298 E18. 0h03. 
387. 81. 179 30.9 174. 80163. O0fa99 18.703. 9 
87.881. 8180J0131.6 175. 163.6030019. 464.6 
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00, 7190 » I „6 $5.v\}18rj128. a8. 2411170, 4/170. 
1-4101. 4} 6263-8 $6.5 38. 82128. 728. 171. 1171. 
02, oa. I} 63 7.00 87. 0 839-419. 431171 80/1. 
da. Joa. | $7.7 3.2 841130. 1 7 176. $1172 « 
03» 5103+ $i} 6510.0 88, «4{] $5[730- 830, 451173-2[173* 
og. 2104.» 2] 66146 89. x} $9.21] 86/131. 5U131, f 461173» 91173» 
04» 9/04.» gi] 67 $89. 3]. 89. 8 87/732. 21325 474174+6| 174+ 
5.7105» AI 68148 90. 5] 98. 5 3881132 -9}1 32» 78-475. 
406. 4.69 91,2] 91-21] 89/133 -6133, H 491170. 11390. 
100. 10%. 1 70 9119 22 901134-31.34+.31 5 176.8176. 
717. 0%. 71 92. 1. 1971135. 1135.1 15 oh 577 
12408. 5108: 5 72 93.319 92 135. 8 735.8 $: 21178. 
1319+ 2009 · a 7.315 94+ 0 94.0 93/136. 36. 5 178. 4528. 
149909. 74 1 5 711 944537 + 2137-4 44579» 91179+ 
15110. 6110, 6ff 7 93+ . 5837-90737. $51130+ 3/180. 
16111311. 7 96,2 96[133.61138. 6 5878.18. 
1712. frz. c 72 96.9 * 971139-431139+3 Abst. 181.7 
18112. 7112 +711 78 97 » 6] 97+6f] S. 0140. 0 $31132.41132.4 
1973 4113-41] 29] 98. 3] 98. 99/40. 14%, 59 27 183. 
2 14.1 14. 80 92 1 E 1 £O 122. 31183. 
21114+ N14. 87 99.799. Ron 162757 $1427 261] Ig 5. 
22116. 6018. 6 82/58 100. 4 100. I o 2142. 8142.8 727785. «31135» 
231216. 3116. 3 83 I01, 1/101» o3[143-5 143. 186.0186. 
24117-0117 . off 84 101.8101. 8 0444-20144. 641286, 7 185. 
25117»7 5 15 102. 5102. ff 044.944.901 6 [187.4 187. 
26018. 4418, 103. 20103. | 06[145-71149+ 71]. 66| 188.1188. 
27119. 1119. uf $7 103.9103. 9 0746. 446. 67438 488. 
2819. 8J19. J $8 104. 60104. | 08147. 1147.1 sg. 189. 
29120. 5120. 89 105. 41056. A 091147. $1147 « 0 190.2 
21+2/21-211 90 106. 1 106. 11] 101148. 51148, 701190. gf 190. 
41 4191. 91 106, 57106. Ifz77 149. 219-2271191. 6/17. 
32022. 6022. 6 92 107. 1 U 22 149-9 149. 7291, 31192 
33123» 3123-3] 93 108. 2 108. . 1301 50. 61 50. H 7393, 0103. 
34424 · oſa4.· 108.9108. 14/187. 3 51. 764293+71193+ 
$5124» 7124-7] 95 109, 61109. 5 15152-0152. 7 194-4194 
3626.56: 96 110. 3110. off 160152. 752. 7695.25 
26. „97 111,011. dl 27 I53+41153-4% 72195-91195. 
38 46.926. 9806 111.7 111. 1 , 544 11154. l 7 1348 190. 
29127» 6127-6] 99% $1344 N. 1984.805479 92-3 2. 
28. 38. 3100/70: As- b 198.5198. 
41 29. * 101 71. Is 161 Ee 113-7 Als 156.4 55. 281 198.7 198. 
29+ 79. 02%. 172.1 620114. 8/1 220157. 057. c 82199 .4/199. 
4300.40. 032. 8½2. 8 63/415, 30115. 23]157-712.57« 7 $31200. 11200, 
31. 1031. 1 0473. 571.5 640116. 0 .24\153.4|1 53.41] 84/200, 80200. 
45/31. 8031. 0674. 274-2 65/2167 12559159. H 8801. 5/201, 
46032. 5132+ 0674.9 74-9 680117. 4112. 26598169. 860202. 2203. 
47133» 2133+20] 775. 775-7 671318. 1118. 1 760. 50160. l 87/02. 91202. 
48133» 9133-91] O78. 478. 4 6818. 8018.80 280161. 2761. A 88 203. 60203. 
4924. 6034 · 09%. 177. 1 69/19. 5[119. l 29/161. 976 . 9 89/04. 3204. 
35-4135-4] 10177-81773} 70{120.2 20-2 30162. 60162. 6 90/205. 1206. 1 
51036. 136.1111 1120. 9120. 9 311767. 3/163. 4j[2y1]205. $[205, 
5236. 8036. f 12 [121.6 121.6 | 32164. 0164. c 92/206. 5 . 
$3137» 5137+ J 13 122+ 3/122. 3 3301647 157 224272 207. 
38.238. 1 14 123-0[123.0| 34 we 94120791207. 
$5133 9138+ off 25/87. 3/81. 3 123«71123+71] 351166.2 4:4 95 Hog. 6208. 
$6139. 6039. 1682. 144-4124. 4 76 166.9 166. gi] 96/209. 3]a0g. 
$7140» 3140+ 3 1782. I25.2[125.2 7 167. 6167. UL 971210.0j210, 
$3141, 0141.0] 18083. 25-91" 75. 80168. 30168. 3 980210. 710. 
$9 157 1. 19 84.1 112 «6 6 3 * 169. 9911. 211. 
4-42. 4120084 27.3127. 3 9 169. I's 42 212.1 
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M. 14 Aa 4%. de. edu; 
0843 122 4556167616844 © 
41555 | 1 85 2 
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3 952 n 2 | bad! 3 
41355 . 2 88 '4 
5185 30 89 5 
6135 32 — 4. 6 

7135 33 24 95 
8857 . 91 25 93 
91858 35 MN. Ade 
108 59 123 1858 1695 10 
11850 37 29 96 Ir 
ser 33 32] . 30 97 12 
130862 394 331 8 39813 
14863 4⁰ 3s 34 - 99] 14 
15864 41 35/1 $311900| 3 
160865 bn 71 3s | | 34] 0 
17866 43]. 97] 721. 97 351 03] 17 
18867 44] 8 73] 38 32 | 041,89} 
19868 LA e 
20869 124711315237 511440 18397056 20 
210870 48 [ 44 400 o7| zt 
#21871 49] 73] !7]| |'43] . 41 88 82 
23872 50 14] To} ee ,75| e ee 
241373 51 | Bo | 45] ee 177]. 43}. ee 
251874 $8] /-52] 16 81 46% J | 77 44] 22135} 
26187 5 gl *$3] 77] 82] 47] 13] 79} 45], 73] 26 
271376 90 "$4| 18 $3] 48} , Sol 1 47]  T4| 27 
281877 5 55] 19% 49 285 15] 28 
291878 e ee 
30087 12571327138601451 1850 7777 36 
3788 22| $7] 52 31 38] 5 
320881 244 . 88] 83 52] 20 32 
331883 25] 89 A $3] 27] 33 
340884 26 wt 22] 74 
350885 27] v2] 87 . 56} 23] 35 
360886 28 58 Benn 
371887 | 291 N 5 580 251 87 
384888 12 30 60 59 26 38 
e . 031 671 411 "961 161 r 
4090 952 1014/1071740 1268133239748 166101729 40 
42891 530 160 780 4˙ 33 63 ; 95]. | 62}. 30] 45. 
42892 954 10 79] 42 34 96 63 3 4 f 
43893 f 18] Bol 4 35% 650 3] 98] 64, 32] 44 
221655 956] 191 82 25 36| el 62 32] 991 66 33 as 
45895 957 20 82 460 38 68 33/1609) 6 24] 4% 
46896 9580 21].1 $3}. 470 39 oi 69 3 8 635 40 
42857 959] 22 35] 480 1 7 „ f 20 361 9 36/7 
48 898 960 231 86 4% 12 410 7 37 43 70 33] 4 
| 49 [890 967 24] . 87]. 800 1. 711.431.” | 29 "731.391. 49 
go [90c| 962 102 5juoB8[1151112141127$1134 37H, 160511672 1740} 56 
51901 963 26] $9] 520 16 801 444 0673 41 51 
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In the following Tables, all Places marked n are . 
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9 1 105 1 8 37 ; 4 1 * 
1 D. M. H. M. French Coaſt. Fs M. D. M. 
* -Foceland lights a f x 308581 Ist. Vallery [49 52N| O 47E. 
4 i 3 [1 24. [112 e Dieppe 49 55s [1 10 
» 415052 i 5 % {|| Fecamp  ——|49 5o 0 30 
F 0 33 % ½ f 21 Havre de Grace 49 29 4 0.12 
5 ead © | 150.144 |-0 26 % Mouth of Seine 49 27 [o 10 
f Shoreham. | r 47-1 0:22W| g 4 ||* Can [49 11 [0.16 
: * — 46 [026 9 Fl | Cape Barfleur Ls[49 44 | 1 7 
Yi{Selfe: Bill 2 4 49 47. %% ${[Cherbourgh 449 38 | 1 32 
1 Oer e, SLE; Part 3 0 36 9 . 3 ||<ape, St. Ger. 
BE Portſmouth af | f.. main's — 49 46 1 52 
Town: —-j$0 47 | 2 © [ix 2 Alderney I. W. 5 
eien, I. Feist — 40 48 [212 
. Bembridge th an I © V]Eaſkets Lights [49 48 | 2 25 
Ledge or Pointſ5o 40 | © 59 f 2[[Gudroſey I, Wl | 
Dunnoſe 5 33 1 10 9 Point — 1 2 32 2 36 
Saint S „„er IN. Point 2 16 
; 450 30 f 149 Pjerfey 1.1 W Prl4s 16 2 17 
50 43 [| 1,24+| 9 42 Coutance- 49 3 [ 2! 
0 42 2 4 9 [© Granville 4438 30 [tr 31 
o'qn 12 | 7 1 Avranches 48 41 [1 17 
50 97 | 2 30 6 / St. Maloe 48 39 | x 56 
50 31 {| 3 30 7 Aae Frehel 48 43 2 22 
50 37 38 6 IIS. Brieux 48 32 2 48 
* 2 De Brahat I. 48 52 | 2 52 
go 22 3 22 J 6 Roche Blanche [43 59 | 3 52 
50 18 3 33 | 6 / St. Anthony's] 3 
5 2 4% |6 Ii Lights — 45 40 [424 |6 
9 3 1314 6 [ Uhant, W. Pt. 48 29 45 4 1 
2314 15 "$1 | The Current in the Mid. Channel in 
$0 Ts 4 22 | IN. E. about 1 H. 30 M. after High Water; 
1459 4 7 land it runs off Dungeneſs 4 H. to 4 and an 
$0.34 4.4 14. pw Hours; in the Downs 4 Hours; and 
$9 17.1 4 47,.1 5 Eaſt in the King's Channel, 3 Hours after 
50 12 4.4 4 [5 3 High Water. | 
452.345 5-1 5.3] The following Table thews the Time off 
9 3 5 ies ish Water at the principal Headlands, 
: e Lizard P nee e.. in the Channel, on full and Change 
; oint 149 '57 3 14 3 Days, and the Time the Current runs 
epunt's Bay 50 8 [5 37 5 Lifter High Water, 
engel Stone 50 2 | 5 48 [5 | 
Wolf Rock | 9 56 8 20 4 The Current runs after H. W. 
159 {5 55 [4 i High Water. JH. MH. Mg [H-M. 
A \ "oF £4 At the Lizard at] 5 of 3 C £1 8 
ily — 9 6 42 4 +}OfftheEddiſtone| 5 300 3 cſv 88 30 
ue. 49 5 14539 [4 Off che Start | 6 10, 2.90[© 2| 8 30 
1 ba nh 15? Of Portland 7 15] 3; 08 £10 15 
AC] oerl. of Wight] 8 24] 3 1E $2 30 
; 33 41 35 E. oc Arundel and} ©: * | 
Cape Griz as 50 88 E 40 3 I © Shoreham 9 1571 5 10 30 
: Roulogue = — 5044 | 1 44 {3 {Of Beach, 9 45} 1 1502 5 r 
Etaples Jo 321 7 471.3 off Dungeneſs 10 3 + < = | 2 30 
j jote, H, w. ſtands for High Water z R. for River; 1. for Iſland ; „ for Point 
and. C. for Cape. The Longitude } is reckoned fram the. Meridian Logdon. 
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: [oNorth Foreland 51 25 N 
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'Long Sand Head 51 
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uth Ronald- 


, tha, South P. 58 47 | 2. 52 
Copinſha — 158 54 2 37 
mbs Head, on . 
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* Fs ad the "SUN 5 DECLIN ation uy the firegoing TABLES, 
i Wien Pecs er the foregoing Tables contains the Sun's Declioation for the Years that i 
is marked with at the Top, and is divided into thirteen Columns; the firft of which 
5 Left Hand ewa the Day of the Month, and the other Twelve the Months of the 

Year, ſo chat if j it be required to find the Sun's Declination for any Day; ſuppoſe, for Ex- 
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75 Table of the Variation of the Sun's Declination is to be ufed as follows: 
Fut, Look ont the Declination for the given Day of the Month, and for the Thy follows 
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This Table is ſufficiently exact for finding when any Star comes to the 
Meridian, in order to obtain the Latitude ; þut in all Calculations for de- 
the Longitude by Celeſtial Obſervations, the Sun's Right Aſcen- 
clination muſt be taken out of the Nautical Almanac, as they are 


there calculated to a greater Degree of Accuracy. 
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Canopus, the bright Star in Argo 
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Deneb, in the Tail of the Swan — 2120 34 29 _ 4. 33 26 
Alderaimin, in the Shoulder of Cepheus 3121 13 4 1.4461 4% 3 
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Great Dog. 
Alphard, in the Heart of the female 15 
Virzin's Spike, in the Sheaf of Virgo — 
Zubeneſch, in the South Scale of Libra 
Z.ubenelg, i in the North Scale of Libra 
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If che Places of theſe Stars are wanted for bay Time before the Beginning of the Ves 
1796, multiply the Annual Variation, both in Right Aſcenſion and Declination, by the 

| Weber” of Years. before 1796, and ſubtra& the Product from the Right Aſceuſi on 
fanding in the Table ; but — Product of the Annual Variation in Declination muſt be 


added to, or fubtrated from, the Declination, according as the Sign + or — follows it; 
but for any Years after 1796, the Variation in Right Aſcenſion muſt” be added to the 
Right Aſcenſion in the Table, and the Variation in Declination muſt be either added to, 
or ſubtracted from it, according as their Signs are, to fit the Declination to any ſucceed- 


ing Year, The Annual Variation is ſet down for Seconds, and Decimals of a Second, 


— 


4 
9 


6  o- nn 


— — — nar IO | 
F 


11 obvious, that by the Sun's A hats andy changing his Deelins. 
of 


5 | which. is ſet down in the 
i day and ney ery other 


in finding the 
, Right Aſcenſians, 
which being applied to the Righ 
Sabtraction, gives the Right . 
ir. The Right 


© . The Uſe of the Tables of the Ri 75 
ee en n 


Py A 17 D 


y the Proceſſion o be ion kes, the fixes Stars parrot * 


every Year; the Ro in R and Dec nation — 5 rincipa} © 
71 1 Stars are ſet down in the . wy for 1796; and of fondgf hey Vaation, 
| t — * and Peclination in 1 


cenſion and Declination for any ſucceeding Years. 


t Aſtenfion of be Sun, Moon, or Stars, is the Num 
that comes tö eri bs Them, eee from A. nt o r 


eee 
K 15 L 


ime or eridlan, as has ee 
g their Longi- | 


4 
Sers is to- ind the Time 


4 22 I . 1153 17 7 


15 5 


Sn wy, a Gun 8t: ente 
Pp bes. Yo $697 56 vi Hasan I 


ade 114% wil $119 1 q22.t5\A5 


leaft, Tpke Tear cond bo dee. 


| bit, ONS be CR. wo 
2 2 N g 
FE: EXAMPLE 1 
+ I would know what Star would be on the 
- Meridian of. London about Ten at Night, 


arne . 
Sun's Right 3 Jan. 25, at Noon 20 32 


1 nd for 10 Hours more — 


1 ee 120 M. 5 hh by 
j — t bp —— 
V 30 34 
| {4 | Bub. 24 © 
4 1 - » 8 « = — — 
** — — 4 * * on 
by 
A 4 ; s 
* 25 
„ 


1 
*6ol &: 42 N 


* 
; £8 | 57. *. A: 
Fi EX * M wire u. 4 

A 


* *. Time w ee ek Star 8 * 

1 Spike be on the Mer of London, Sep- 

H. M. tember 17 „ 

Lerne wir hl Ade e K. M. 

8 * a 13 14 

In Aſcenſion | weak 10 42 

2 The Star culminates Ai 9 

-$6 the Stur Virgin's" Kerns 

Meridian At London * or Tp. | 

Ii the Afternooh. * | 

AUTH: 24s hop OY 

\ — WE rs TY 1 10 

[- 25 PO 25 9 ä | 

- if N I Ps 1 
ge what Se il come upon the herd, tg Tin. . 
3 Tx FP 27 = 4 . R. 3 2 E. "wy 78 i 
1 r : ; 1 
; Ad the Time from Noos the Right Aſcenfion of ths Sun, the Sam mia Rübe | 
A of the Star required to be known; with which enter the Table of the Star's 


icht Aſcenſion,'.and find what Stat's pra grey ciao or n 


1 


I nnn 1. 


What Star will be upon the Meridian of 


London 20 Minutes paſt Four i in the Morn- 


ing, May 10? 
: HM. 


Sun's Right Aſcen · May 9 at Noon 1 -$1 
21 And for 16 Hours more — 0-3 ? 


Given Time 16 h. 30 m. P. M. 


Right Aſcenſion of Mid. Reden 5 38 
Anſwers OY EEG gs 


80 Second | 


” S ui 


> 4 <> 


= —_— -_ _ = = o 
— ———— A —— 


hd * —— 
$i - 


—— 


— — S PO — 
— —⏑—⁵«—; —— a een ie le Ars 


of — 


461951 
*£ 19t*9:1£1:5; 


LF-oz]vS- Brit S* galgt+ L115 Þe gi 251 6b · Ur gE*£1]tE-wxjot + Ir · oi r · 6 ler · g 
Cr 19 fer · 5 


þ+*6x]5 - gilzÞ* rob: . . Eb - Exſbr - rie · Ar · oiſer · 6 
+-6x]0#*gr[{£ Lx[S£+ git -s 


8. 


- 


. — — — —— — Se RET — — ——————— ͤöö— am——y——_————_—_—_—_—_ . ⁵˙ MEA te. nc * A ' 
Ke gaigts lefet gr] g +5 hp besos xr CE icon -es ip Po giſek- Finz -t 5 ExflS 12 SHOT g$*$ j9b-+ ÞSE*% }[E£2-2 (3107 (£61Þ 1 
gefir "get rere "Sev" Lritt e-T7jor=oz\g5 *grigt-Lribtogrifu -S- tf robe rr gion fre ++ Þ=E-£ t fois let . 
Kere Ie +2) S-. ent- Css -* 32495 *62/bb-gafb£n 43 Enngrifie Suſe irrt 3500171206 ſos · E ſos · c or Hf f 
5 v* 4x THO GER dt: es Tes ore: 611£E-gritz*liifiregr]t Sies eise - ritt zr oſs Net [6 »x. e 
. eſet-geſer-Selit- tet kli- ieh -oeſtt⸗Ciſtz-giſer List gi - Fiß - £1196 - ciHr· 11087 0276 Ltr bg bn Ee 
gehort gb-=rigt : 1 bro: C11 · 81,8 „Airs -Sie - Frifet + £ iſes - rio · 1 *I. or 51 g 1 (gz | 
$- 775-9210 gx]! beeiſer -ist; oe -f gif 916: iſgt - Faſof - Fifez zip 11% »orſe t EK rb 
1 I- es -Leſge- ob- triru-nrfti ch orb Sogrirf -i -r -S tset -xfer-erß - erg 11ſt oi - Er- K er 
| r . e rr -r g +1: e 
| Ster -es rg + £x165 + 2215-0 lgÞ+ 6xjob> gie iert -Stſer - Fiese List »ziſcs-oiſts +6 58 "bell - 
| IK *+1 ers tz[Eb- Ou [LE gie -f r- 4161 91 - Ss rait eig -rtſes cor Le +6 77.8 1 
; *z2j0t-r2]Ef+arigee Gi gilt ie - 91/8 *STIE iss viſes - 111 b ante 6 bot Ter 
Feetſör -x - Ster- Sigi Lis ger sies - Fits - rige - iir ar [EB [tg "1; 
dente tier -ersat -G ir io +9155 -Þx]15 *£xf ltr zit -i -ort it: 
rer -e oe ri *gri{fSogrif5 +4 x05 - UrU N -Kxſev ex fgt Ht fl · orſit · 6 [greg ; 


N o -r 8721 Sr tr 12 ˙0 61 6 41 18 


[1 er- gxlt$* isis -s -ist -zig ies orfget & 52 •8 7 
ozlg 
14 {ſ£r+9-frr 5, 


A; TABLE. OF AMP 


£ 95 -Crſpe -grfzt -£rfot -g - Sr - br · t xſex ·⁊ z*rx]gr*071£1-6 Sr Kr 4 19 [6 » 4 
Forst -Grſot - giſgr-Trer-giſz-Sxſzr -rf -FHtör -r TFT -oiſbr 46 18 fr · Z or- 
bots -r giſtr- Tier: gil Set ** Kit votſsrr-6 J J J 9 
*. Eiter -i -gifer- Sr vis -Tiftt- zi -taſtt-otſer - [6G 8 If +419 5g, 
oer - ic 21191051 -Cirr t | L: 
6 *o4]S1+ 6x11 gait r* ZijritogufireSajore bt 8 K 3 < 
8 bt -or{r1+61{17> giſor · Ciſor · gie riß os 6 F t e 9 e | 3 
2 2 > he PE IP. \ 
| | "x29 ir A 1 t 2 Fan 8 
*6 11. 8 lr | 
2 6. t 8 . 4 % x 
0 6 o *23 % 4% 5 
8 o 8 4 0 ; 
*Q A N N 
1 


ex*Sglv boerse CAS er- rer -S gte + £8jzS -o8j61 +g2/gÞ+ Sr) gre £xftS - orpH 818 91-61 sr 1106 6 89 et- ener fg} 
koler - „Set- SSC »x${ES - grey -Sie -es oer LL 55.5 zi*x$jep-G6uiSr es- ur rs ont LN 1.87.61 · C105 *rx2j0S*g tg frre err 99 
2 61r-LiſE 8.21 1 ortet g fr · 9 [15% er eg, 

befor -Fzfcs -o -g - ifpt · Tt r- ziftz- oi -g [rg Ig t 


£«p2[92z*x2[g1 ots -p +92]9 dit +24] oi g 

Sell +£xgit -i - 61 eb rÞ*$ xjabe£x;cb+ruf£b+6 Lp al 

„Ser et *x/2[4 *6xjor *44[ÞteShigre£xiurta aig (HE · 

; r · ceſox · ot f grfSvegt{gtr br $+erſÞ Er - 6 les · 4 

198-615 **grfbvr 401f pee bxfS£nqnf lb - ons- for - 

— Se erer - iter - GxfLE* Ln 5 ißt -xiſot · otſhb · g 68 wy 


„es e e 9281 ons 811 4 8275 ts +1 x4S 1002[1 8 g er 

, 5 x87 Cook RY 1 *4vige*'sS „or T*g1 9b *gz '. I 11 ». „11 01 61˙8 659 
FN 2 S- ei -n ier ⸗ giert Litre bg og jottg 

*Z$ig ter 62ht-e[oS-Sxlgr +214 S*og\gr*6xj6£*Lxft gift - rig 11-6 884 | 
re <oORE> -ggit- Lyfe Se- ier Lie- Si Frier -r -onrr - 6 84 
ehe err -en beige- - Fis-gifre- Sir - Fir -r *O1{017-6"]gE «L 


W,. > 


1 1 „9808 gebe -s osten ec S Ser Set rt ger vga|bS - Lr 
b+$$]$ £ *0$fjoÞ+4hjzs ite es 46668 (501 5% 626 «Ly 


fa 


*$[99[5 =* g<[cS * £2 > £9] 2>- xgftbr + £Sfr x E5lgt err ez 105+ er e 9g 
- * ieee de +5fo + oSt65 » +-£ F *LEISS *>£16 *x£1gz-6x/05 - tr beäfs - 121 - 6xfSÞ-gri6x - vis 1208-6 er err 59 
19643 * | 


Ls. 


4: 


D 


S er Art 
8 tres 
ok -es 


9 {© * O » 


* P1179; 


z1+offbS Hos +Sffge* Str -r eGejc 
gerek -Sie - atx offrr · 
vos Stets rtſes⸗Etſes 


of 


eg 4 
©) 
| ous "HAVE +41 ie *Sx1£-Exfo riet 08:65 +g*f6 
> ort : | T*6x[$Þ+4xi51 +91} -i - Fir +1 xjgt 0b - fore. s · 5 
_ S it r 4105 Sig- bit Fit - 11ſ 0 006g r L r -S 
. aj Lire | | egi ie -Sie - Fir zit :- 15 +6 [og 8 4 
* LE *£E z · g K Frſgr-giſer⸗-Siſgs -i = 216 115 · 6 fre 8 8˙9 ' 
IE offor- es- Ste -i rer -Eiſtz- 185 - oi f - 6 [Erg [IS ·9 [gr 
eis: | Siet -K *gx|E5 +Þx{rf + £116 bn 8.85 g9z*6 |S *g f z *+ [rb-z 
CUIAHES -  *0a{t}+grfre*Lxfo get - vis r- Fifcs -i -ort 6 [LS Li gt · 9 
Ietler - 15 rer iF br: Sir - rr *£11LÞ-rxigreon's 6 os KL 9 
_ | — 1 Tt piss - zie- 1er -oifr 6 et - 4 2 ·9 
13 Ur- TI ons · g f -Z tr · 
498 *£xf££-vxſor- rr olg -g rf -Z [Sr ˙9 
3 18 | $$ +*6xf6t +gritz Eier 2116 *Ix,F$*6 bg Pr 19 | 
rs *62]ÞPr "gt 1 «42195 -Sep · ber · r 26S o7jobs CxſSre gaſp ae 41 *£obrozrſo *11-Zþ+6 JE g loved 9 
eie *$4115 *g2lgt<Sujre -v ies 246 · o Fr · 62 f 91 £x1S. e rrſes +01 6£*6 rs l 
4 6 AR 2 . "IN q N N d' Wc N 0 N 0 . N d M 'q.* 0 N d N d N 
KN NE ETHYL 
LY, "I HOLES 9 * KO IE 7 TIBOR: | 


I "IS — — 
and 


_ 


2 


Aa 


zz *gfÞ1 * gfS 0+ g[£5 » 446+» Lick» LIVE» 1] Le + P- LIE 1x » 40-4 


= 


v 
> 
£ » 5 8191 80 oo gitS *£ISÞ*L 8 4 S» Aer - 14 1 Zo gg es: 


1 


cr -es -g gg gfoo* ts -- or- tt · ¶Ax · or -A- A8 91098 -yioS · 9 


15 x *givr" Fe- ghgS> £115 »L]SÞ={]g55 {1c£+ JE · or · Ar · LIGor LIE · Jas · girS » g 
Ike ges ge 1+ {z1+ Aste: : $ » Fog edroß k: 
87 os go · geo · gisS· 
Sg -- Ar · Jet · Act · Ligne Aer · ¶ Ci. 


sets Ats -er - Arft · ot · r · { 
„Ins g · [++ E+Z|ZE*£|{fz+ vr · { 
5 * Kbit - L16E » Art » Zr · Ir · 461 · 4 


” xo 4 $*9 £S-9 Þþ » ed · 9 GE 9 £ » £ - 
4 £|55r9115-glgh-ofeb-gig5 gk. er. 
9 >-9jgE-gjzt og 
9889 f- s. 
' 9 E of ·g x · 
90-9 tt · 9er · 905 · 
F. Ae r. 


S riet -er -Lkr - 
CI6Þ »LIEÞ* LILE» V1 £ - 91 · Lox · 
4 
4 


- 


etre s- LioE + L]S 24 
E re -f AH⁰ fr · {june 
Aer -Aer- Ar- er -r + 4 
Fe 


ber- {of » £15 peo {[x · [lx · 
8 | ” 52 1. xꝝ· 9 154 
* JLobFßz -A; · 6x» „Ar: 4 
- | 


o9f9r *6j60 ee 8146-2 75 reger 86S -4HS ANY 7 79 7 7 11540495 · 9 55979 8 9 
6$ j$0* 600 *6joÞ+ 6 f -S- glo- gr -S » Ip" 467 iy oE *L|Ez*Ligr *Z 80 · 410 · 4 vs geo- Sr - 9s · 9 
gS*9S - gs - gr - gſet · 3 88 9s *g{SÞ*g9[6£ +9 t 29 


es ge: gr · ger · Co: 8485 · IAIS IF Aet- ot. At: : 4140114 5. 4827“ v. get · 9162. 962 59 1 


| | | gos *gfE££+9 go git -r 
FACE kr :- r*gjo3*gito's 984 6Þþ+* (Arb - / 3£ » rr - (Ur- 11•4 004 Ars ger ; dee og e 


9:99 I: 05 90 9 £5 
95 job+ git «g[<z- 8167 *£1e2 *gj£0*g/55 - Ar- Ar- LIFE · 4 · or · aſti· Ido · oo · bs · 22.2%. hr. 0.9%. 919 ex-g|g0-g/00-g 2 
1599 - 911f 9 92-912 · 9081 · 


ro- -S-: 5-99 :9 t · er- grregſtztegſk t- 


A- er- C- Er- fer- e. 


. [rt ger ef 

| z*g|E1+9}{o+gjoo+g 85 
9 6x * * 

6x * 


— — 


— 
— 
— 
2 
0 
* 
\S 
: 
wy 
12 
CR 


1 * 
OT * 


11 ·9 ge*g100*9]..F% 
2 00*9 


— — 


97 · 9er · r · ltr. 
St 0!1T* 3 115 
eee 


Nr. 8812 As *9j90*9] St} 

g.£x+9,61+9.51*c|r1-gfgo+gfto»gfog:g} +]. 

ler · 961 · 951. re · 99% -g Ft 

9. rr · 981.91 90 · 900 · 90 : g X 
A. 


9 
ur- £1 *9;Þ1 *9fot · to · oo · 
to: 


£Elgo+ po- cho - Ziggy 5 
re ſto · fo · 485 · 908 
fo: 465 · 998.95 


: | 6L * Hoi x * A 1 
eee 12474 2 4,3. | 
eee N19 7:61. 
57 | of 71 484650. 2 3 
| 4 £ do*{ . . 9 £ 91¹ 4 It *c 
1 . 3 N 0 90 ¶ to · 9 beglet⸗ 1 


„„ 3 brite} kr rr 


2 
$4 
'S 
8 


— a : » I 4 \ 
— * AAA I co ay on, TS + vid 4: . . 


t . . eas a+”, 
* _ 
* 


„ 


* 


e ee e eee eee 
datt As uayn Zum 112 ä „ 
Ju mm eee eee amy zo. aut, 


muna 


* 
* 


. 


2 — 


D eee 


ot · 9 Sregor : 95190: glnogſ15[ 
x * {]60* {{Þo+ s- erte 9ſt 9 „96 r- rr +9j61-gjyr»gjor +g{S0+9j00* 9 os 
Tx * 10+ e ονẽ,ee ger · 9 LE · lt · glg · g x · 9 Jg r · 9b r · 9060 · 9080 · 900 · 9 67 


'To find the Time ofthe Sun's Ring Serta OY 
8 3 of the Day and Night, by chis Table. 
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Perlioation) and the Latitude in the Right, or Left Hand Columns (marked Lat.) and in 
the common Angle of Meeting is the Time ofs Sun Setting, if the Sun has mY 

_ nnn if the Sun has South $ 
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— becomes ; the Time of Jun e. and the Lenzth of the Day will chen becom * 
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9. 802 36| 9. 88819 9. 91417|10, 08583]r0. 11181010. 19764 4 5 
9. 82708| 9. 86979 9- 9572910. 0427010. 1302110. 17292 4 4 
9. 84948] 9. 84948010. to. COCOO[O. I 5052 10. 15052 
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1 [0.00000] 21 [f. 32222 41 f. 61278 61 1.78533 

2 o. 30103 22 34242] 42 | 62325] 62 | 79239 

3 [0-47712| 23 | 36173] 43 | 63347] 63 | 79934 

4 b. 60206 24 38021] 44 | 64345] 64 18 

5 s. 69897 25 3979/45] 65321] 65 | 81297 

6 [0.77815] 2 41497] 46 | 66276] 66 1954 
7 [0.84510] 2 43136] 4 67210] 67 | $2607 
8 J. 44716 4 68124] 68 | 83251 

9 o. 95424 29 ] 46240| 49 | 69020] 69 83835 
10 fl. ooοο 30 [ 47712] 50 | 69897] 70 84320 

11 1.04139 31 . 49136 51 [1.70757] 7t . 85146 

1267918 32 50575 52 71600 72 | $5733 
13 $1394] 33 | $1851] 53 72428] 73 $633 

14 | 14613] 34 | $3148] 54] 73239] 74 | 8692 9731314 
15 | . 27609] 33] 54407] 55 740/25 87508 95| 77215 
1 20412] 36 | 55630] 5 74819] 76 | 380810 96] 98227011 
*17 | 23045] 37 56829 57.| 75587} 77 |- $3649] 991 98677272 
-18 |. 25527] 38 57978] 538 | 76343] 78 | 89209 98 9971218 
19 | 29875] 39 | $592 59, 77085} 79 | 89763 99 99564/1719 
20 30103 40 — | 77815] 80 | 90309 ay af | 
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1 0332 99779] | 00553] gy447| 0222 23966823 
| | 00456 99777] %% g9327| 0223 239544] 27 
49 | cog8o| 92775]. se 294388224. 9224.2 
50 | 9.00704] 9.99774 9. 00930 10. 990% 10. 00225 10.99296| 10 
. 5x | 00828] 99773] 1055 38875 oa? ' 997721 9 
$2 | | ooggr | 99772]  orr79} 98827 00228 gogo} 8 
53 | | 010741 9977"] | 07393 98657 00229 1725, 7 
54 51196] 99760 1427 98573 00231 $884] 6 
35 51318] 99768] 1550 98450 00232 98682 $5 
5 01440] 99767 561673 98327 00233 985606 4 
57 01561] 99765 57796 98204 ©0234 | 98439] 3 
7 57582] 99764] 1918] 98052 00236 938318} 2 
9 51803] 99763] 02040] 9796] 027 98197 2 
6o [ _or923] 22281. 282 8 e227 
Tobe. | Fine. | Co-tang: | Tangent. | Co-ſecant. | Secant. M. 
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FT II > OT moor nt 1 OS 2p > ren foo 1 


— a . * = 
= > "2" > ws 2 ]] — — — —ͤ REY — — 1 — * — 4 — — — 
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3 j 9 a 4 
[ 2 ee — Secant. Co- ſeca FO 
>© 9+01923 | 9-99761 9.02162 10,7838 10.002 39 10. 980.6 60 
21 - 02043] 9976 02283 | 192747 002401, 97256 53 
2 | 03163] 99759] - 02404] 97596] - 002411! 97837 
3 | 02283} - 99757] - 0525 -97475| | 0343] 777 57 
4 | 02402] 997560 93645 97364] . 90244]! ,,,97598] 56 
8 02520 | 99755] 02765 | +97334 | e 35 
p - ©3639] 99753 928850 97435] | 88247 . 97361] 54 
2 1 22757 | 99752] - 03005} |; 985 9510 88348 | pn 97243 $3 
3 |. 0a874||:.:99752| 03434] - 905761 |. 99249}. 97120) ga | 
2 J. age 99749] - 03242 | 25282 . „97005 
30 5217555 597% | 9-03361].10-96639] 78556 185888 50” 
iz 053226] 99747 83479 | 95527] 802530 5774 2 
14 8334 59745 8357 bes 055% . 06658] 4 
23 83758 3574 8374 826% | 002561, 95884 47 
14 [357% 5974 83532] | 96168] 57% Ne 
15 03690 99741] 03948] 3051] 80259 ,. 96310] 45 | 
x6 |  03805|| .99740| 04065| 95935] 68 44 
7 53920 -,99738| |, 04381] | 95319] |, 902621| 85080 43 
| 40344 99737 4297 1595793 |=; 8864] 96966] 42 
ig | 94149|__ 99735 | 04413| 0955871 1 992641. 99857] 4 
20 5764262 9+99734| 9-0 2811095472] 20+00266|| 16,95737| 40 
21 |-.,04376| 99733 04943] 85357 6367 95624 30 | 
22 64489 99731 84288 |» 95292] |, 09269 |, , 95510] 33 18 
23 04603] 99730 25 31 e ee eee 
nn ee | 04907 e | 993771 0086255 3 } 
25 04828 99% 300 117 8082730 85172 35 
20 |: 04940]| 9976 85214 þ {9X ; £99374]; ,,2:95950] 4 
” "05052 | 99724 | 105328 | 9457 882760 849480 33 
051644 - 99723| 05441 x #559 | , 99377 3179483 1 
1 22 See 92228475 32 'Þ 
30 | 9-05386| U 99725 | 905665 | 10-94334|" 10-00285) 16, 996141” 3 
31 | © 05497 ||. 997a8| 887780 943222 002811! 9403 3 1 
32 |..- 05607| 997 i 4 ess 5439 23 I. 
3307/97 115 9283 2453 27 1 
34 85827 99774 66173 + 7 | 286 26 
35 |; 937] 9973 06224 191855 803870 94 35 1 
36 [obs 99711 66335 3565 8289 928% 24 Pf 
37 |;- 6155 357% 6445 33555 829% 784% 3 
38 | * 06264| 99708 | 06556| |.93444 | ., 00292], ,., 2 || 
$9 |_- ©6372|_- 99707 | | 0066s | [199336 29293 ||- + 98025} - 
49 | 9.06431] 9.99755 ike per rn 1992519] 20 |þ 
41 | : 06588] 99704 56885 3115] 298 -, 93411] 29 | 
42 |, , ohbg6| g9702| 859% 830% ov2g8| ...93304] 8 
43 |-  0o6804| 99 70% 07103 {1948 7] 80299 .,.-9319 a | 
| 44 |. obg11| |. 99699| % 327% zei] 308% Ib || 
| +5 . 07c18| | 99698 | 07320 þ 92690 % - 00302 |. 92282 46 
| 4 on . 99696| o7428] g2572| %%% 54876 24 || 
47 | .07231|  996gs| 07536] 92464| . 0030s |, y276g 3 
48 07337 | 99693 | 07643] 9237 837 52663] 242 
| 49__ ©7442|_ 996g2| eee eee 
50 | 9.07548| 9.99690 | 9-07858] 19. 92142 10. 0310 10.9 2452 10 
51 57653 99689 07964 92036 00311 92347 :9 
$2 ©7758] , 99687 08071 91929] |. 00313 922421] 3 
53 07863] 99686 68179 94823 903144 92137] 2 
54 |.  07968| 39684 o8283| 977 8636 52032 5 
55 08072] 99683 88389 91677 97 5 * 
56 [ 68276 99681] _o8Bgg95| 915050 00319] 518260 4 
$7 | 8280] 99680] oB86or| 91400 [ | ocogzo| 9772 3 
| 58 63333] , 99678| | o8705| 91395 00322 |, 37877 3 
59 .. 08486] 99677 o8810 . 00323 915144 
| 08589 90675 08914 97086 004325 2 + 
I |} Confine "Sine. Co-taug. | Tangent, — —Tecan MM. 
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ht © [5468585 | 
ar 68692 | 

n | 
N *7 83 1 82897 | 
= 5 It. * 
a 
4 * — — — + 
$| 2 | 06706}. 6 
- 3} > || $9807}. 1 
bees © 99650 $5| | $9445] e 89795] 44 | 
I 27 {| . -29304|| © 99648] esse | 89344] 635 25598 43 | 
J.* |. 735402] 799647] | 20736] | 89244] eee = 89597 | 42 
_ P23. [£"18501}. - 09645}. 1 10856] 89144] 7 756355 || 39499 4 | 
Fi 20 |< 10599 9.99043] 9.10956 10+89044] 10 10. 89401 N 
12 1 | 
3 24. Ii 
7 2 y 1 | 
*. | 
= 4 | 
| | | 
| | 
I ei, "128x3\_ "$7187 |  "o0388|  B7575| at | 
9.99510 9+ 12909] 10.8791 10. 0390 10.87 810 20 | 
99858] zen 88996] oz 87387] ig | 
ren, 
996050 137 36806 00395 87201 17 | 
99603] ' 13289] 86711] 0397] 87707 | 
99601] 13384] 386676 003988 ' $5015] 15 
2600 | 13478] 88% Sono 889% 14 | 
39398] 1173] Ne Se 6829 13 | 
* 25 13867 36333] oog 86737 12 
888. 126% | 86239] | "o04os|_ 386645 11 
x 9-99593 9+ 13854 10. 86146 10.00407] 10. 36553 10 
99592] | 23948] | 36052] Sooo] 36461 2 
99 58% | Tzogr| -B5959 oogin| 36370 
Fa 1414 | $5866] oogiz| ' $6378 ? 
14227 - | $5773] n | 86197 
34| | 14325] B56%0|  op416| Fog] 5 
T4412] | $5538] Sons 86006 4 
ene 
143% Sies, © oogar| 858255 2 If 
; 24038] | 85311] | | 00423] 857344 1 | 
— — — $5200 + — — 88644 | ; * 9 . 
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Fes Kit 
M. | Sine, ] Co-fins, | Tangent. |'Co-Tang. | Secant, |Co-fecant. | |, 
© 9.143569. 99575 9.14780 10. 85220 nee 10. 88644 60 
x | 144454 99573] 14872 51288 00426] 3335550 59 
> | 14535] 99572] 14963] $5037] 0428“ B84465| 58 | 
3 146244 99570] T5054| B4946| 00430] B5376) oo | 
4 147144 99568 1514 85 5 004.32 85286] 36 
5 143803] 99566 2523 847644 4344 * $5197] 55 | 
14891 99565 15327] 84673 00435 85108 54 
7 14980 95563 1547] 84583] _ 00437] 3500 53 | 
118 15069 99561 15508 84492 00439 84931] 52 
e 
10 9.15245 9+99557 9.15688 10.84312 | 1000443 10. 247.95 50 
| 77 15333] 99555| 215777] 8422 80444] 8467 49 
i2 | 15421| 99534] 15867] 84133] oo445| 84579 48 
13 1508  99552| 15956] 84043] 0443] 8449 47 
1413596] 9935 6046] 83254] oo45o| 84404 46 
11 13683] 99548 - 16135] 33365] 00452} 84317 45 
I 15770] - 99546| 16224] $3776] oo454|" 34230] 44. 
1 27 15857 95545 26312] 83688] 80453 84440 43 
| 78 15943] 99543] 716401] 33599 00457 84056] 42 
A | 3 _9954r| 16489] B835rr] 00459 $3370] 41 
20 | 9.16116| 9.99539 9+16577 10.33423 10-00461| 10. 83884 40 
1121 16203 99537 16665 33335] 00463 83797] 3 
22 16289 99535 167533 $3247] 980465 $3711 3 
23 163744 995331 16341] 3371590 00467 | 83626 37 
24 16460 99532 16928 83072 09468 83540} 36 
25 16545] 99530] 27016] 82984] | 00470 $3455] 35 
26 x6631] 99528 27103] | 82897 | 047233369 34 
27 16716 99526 217190] 82870 00474 83284] 33 
| 28 16801 99524 17277] 32723 00476 $3199] 32 
29 16886| 99522 17363 $2637 00478 $3114 3 
39 9.16970 9.99520 9274500 10.825 50 10.6648 10. 83030 30 
| 37 17055] 99518 17536] 82464] 0482 829450 29 
32 171390 99517 172] $2378] 00483] 82861] 28 | 
33 17223] 99515 17708 82292 00485 $2777] 27 
34 | 17307] 95573 17794] $2206] cog87| 82693] 26 
35. 17391  g9511| 17880 82120 00489 82609 25 || 
36 17474| 99509 17965 82034 0049 82526] 24 
37 17558] 99507] 78051 81949] - 00493] 32442] 23 \f 
38 17641] 99505 18136 81864 00495 82353] 22 | 
39 17724] 99803]. 13221 81779 00497 82276] 21 5 
40 9. 17807 9.09501 9.18306 10. 81094 10. 49g 10.821930 20 
41 17890] 99499 18391 81609 | o0501| 82110} 19 | 
42 17973 99497 | 18475 815251 ©0503 $2027] 18 
43 8055 99495 138560 81440 ©0504 81945] '17. || 
44 18755 99493} 186 81356 | ©0506 818630 16 
45 | 18220 99492 18728 81272 | 00508 817800 15 
44 13302 99490 18832] 81188] oog10 $1698] 14 
47 18383] 99488] 28896] 3110 00512 $1617] 13 
48 18465 99486] 18979 81021 00514 $1535] 12 
49 13547 224384 19063 800 37 00516 81453] 11 
50 9.186289. 9.99482 9.19140 10.3085 10. 0518 10. 81372 10 
32 18709 99480] 19229 80771 00520 81291] 9 | 
| 52 18790| 99478] 19312 806888 - 00522 $1210] 3 . 
53 188710 99476] 19395 80605 00524 81712900 7 J 
54 18952 99474] 19478 380522 oo526| 8104880 6 If 
| 55 190333 99472 29561] — 80436] 0528 80967] 5 [|f 
56 | 19173] 99470 19643] 80357 oog3o] 8088] 4 IF 
57 L 19193 99468 19725 80275 00532 89807 3 
58 [19273] 99466 19807 80193 00524 8072711 2 | 
59 19353] 99464] 19889 801111 00536 — 2 9 1 
bo | 19433 99462 19971 $2029 00538 805 © 
=] Co-fine: | Sine. | Co-rang, Taten Coriecant. "Fecant, M. 
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M. ; Sine. Jes Co- ſine. Tang. Co- Tang 4 Secant. bea | 
© 9.79733 99465 9.19971 10. 80029 | 10.00 638 10.80567} 60 
I 19513 99460 20053 79947 00540 80437 [- $9 
2 19592] 994538] 20134) 79865] , 00542 8ogos| 58 
3 x9672] 99456] 20216} 79784] coghgt BSog2s} 57 
4 |, 29751] 99454] 20297} 79793 00546 80249 56 
5 19830 99452] 20378 796211 00548 80270] 55 
> | 29909] 294% 20459} 755% ooggo] 20097 54 
7 1998 99448] 20540] 7940 ©0552 80012 53 
3 4 20067] 99446] 20621 79379 00554 79933] 52 
g | - 20145| 99444} 20701 79299] ocg56| 79855| 51 
10 9.20223 ANN 9.20792 | 10+79218| 10. 00558 10. 79777 50 
11 20302 20862 79138] 00560 79698 49 
12 20380 N 20942 790581 00562 | 79620 48 
13 20458] 99436} 210221 78978] oo5bs 79542] 47 
14 20535 994344 21102 78898 00566] 79465 46 
18 206134 99432] 21181 78818 00568 79387 45 
I 20691] 99429 21261 78739]  oog70] 79309 44: 
20768] 99427 21340] 75659} 05731 79232 43 
20845] 99425 21420] 78580] oog75| 79155} 42 
20922 99423 [23499 |— 78501 |_ 00577 | _ 79078] 41 
. | 9+20999] 9.99421 Noe 10.784 10. 00579 10. 79001 40 
21076] 99419 73343 o0 581 78924 39 
21153] 99477 22736 78264] o0583 78847 38 
21229 99415] 21814 78186 00585 78771 37 
21305 99413] 21893] 780% oe537| 78694 36 
21382] 99411| 21971] 278029 5857 78618 35 
21453} 99409 22049 77953] 0591 78542 34 
21534]. 994% , 22127] 77873 00593] 78465 33 
41610 994% 22205] 77795] o0595| 78390] 37 
29 | 21665| 3040 22283] 77717| 0059 78315}. 31 
| 9+21761] 9.99400 9+22361| 10. 71639 10.00600| 10. 78239 39 
279301 99398 22438 77562 00602 781644 29 
21912 99396] 22516 77434 oc 604 780880 28 
21987] 99354 22593 77407 oobob] 780134 27 
22062 99392} 22670 77330 oo608 77938 26 
22137] 99390 22747] © 77253] cobio| 77863 25 
' 22211] 99388] 228244 771774] o] 77788] 24 
222386] 99385] 22901[ 77099} | oobis 77714| 23 
22361} 99383] 22977} . 77022] oobi7] 77639] 22 
22435|__9938x| 23054) 76og6| | oobro| 77565 21 
9.22 509 9+99379| 9.23130 10. 76870 10. 00621 10. % 920 
22582 99377 23206 76793 | oobz3 77417 | x9 
22657] 90375 23283] 76717] oobzs| 97343] 18 
22731] 99372] 23355| -7664z} 0628] 77269} 27 
22806] 39370 23435] 76565} 0630] 77195 16 
22878] 99358] 23510 7649 0632 771224 15 
22952] 99366 23586] 76444 06344 7781414 
23025] 90364] 23661] 76339] 636 76975 23 
23098 99362] 23737 76283] oob33] 27629 22 
23171} 99359 22812 76188 00641 | 76829 11 
- | 9+33244{| 9» 9.99357 ge 23887 10.706113 10. 00643 10. 76756 10 
23317] 99355] 23962] 76038] oobgs 76682 9 
23390] 99353] 24037] 759863] o0ob47 62175 3 
23462 90351] 2412] 75588} 00649 7 
235635] 99348} 24136] 75813 00652 56485 6 
' 23607} 99346] 24261] 75739} 0654] 76393] 5 
23679] 99344]. 24335] 75665] oo 56 763411 4. | 
23751] 99342] 24410] 75599] oobs8} 76248 3 
23823] 993400 24484]4 75516] oobbo|] 767 2 
23895 wool 24558 75442 oobbagr rToros| 7 
23967]  aq235! 24624 75468 ©5665; 76042 0 
Co- une. me. j.Co-tang. | Tang. Co- Tecant- | Secant. . 


++ » 44 < + + „ G7, 
4 . 


wy =— 


AJ 


80 Degrees. 


| 


„„ — CY Y PEO ——ů ATR — 


, OEIIOs $5.4 9% oY COS 


—— — — 


, 
— f- — ODOR 9 Goon I 2 — — — — — 


* 


— * A Te of Artificial Sines, Thy: — dec. 10 Degreet. 
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N 
| 
| 


— —— n= _ — — 
M. Sine. | Co-fine, Tangent. Co-tange | Secant. Co-ſecant. 45 
ä Br — — wor! nr 
o 9.23967 9.99335] 924032 10. 75368 10. 0665 10.760331 60 
1 | 24039] , 99333] ©4796] 75294 00667 75961] 39 
2 |] 24110| 99331] 24779 75221] 00669 75890] 58 
3 24181] 99328] 24883] 75147 00672] 75819 57 
4 | 24253] 99326] 24926 75974] 0674 75747] 56 
| $ 244324] 39324] 25000], 75000] 0857s 7567 55 
1333505 99322 25073] 74927 05628 75605] 54 
. 244656 99319] 25146] 74554 00b80 99530 53 | 
$ | -24536| 99317] 25219] 74781] 0683] 75404) $32 } 
0.6 . 99315| | [25292] 74708 oob85| 75393] $1 
To 5.247 9-99313| 9:25365|.10, 74635| 10.00687| 0.75323 $0 | 
13 | 24748 99310| 25437 | 74563] cobgo} 752521 49 | 
12 {| 24818 9938 25510 74490 0092 75182| 48 
19 24888 99306 25582 74418 00694 75112] 47 |} 
14 | 24953| 99304| 25655| ' 74345] obs 75042] 46 | 
16 | 25028] 99301 2577 , 74273] 0699 74972] 45 | 
1 23098] 99299]  25799| 74201 ©0701 74902] 44 | 
* | 25168] 99297 25371] | 74329] o0703] 74632] 43 
| {| 25237 | 99294| 25943] 74057 00706| «74762| 42 
19 {| 25397] 99292 __26or5 * 73985 00708 74693 41 
20 } 9-25370| 9+99299{ "9+ 26086 L n 10. 007 10 a0» 74082 40 
21 25445] 99288] 26138 73842] 00712 74555] 39 | 
22 23514] 90285 26229 73771] 00715 74436] 38 
23 23583 99283] 26301] 73699} 80777 74417] 37 
24 | 23552 9392810 26372 73628] 00719] 74348] 30 | 
25 | 29721 99278 26443 73557 00722 74279 38 
26 25790 99276 26514] 73486] 00724| 740 34 
27 258588 99274] 26585 73415 00726 74142] 33 
28 | 25927| 99271 20955 73344] 00729 74973] 32 
29 | 25995|, 299269 26735 73274] 00731] 74005} 37 
30 9.25063 9. «99267, 9.26797 10+73203} 10. 00733 1 30 
31 26131 99264] 26867 2755 00736 73869 29 
32 26199 99262 26937 230 00738] 73801] 28 
8 26267 99260] 27008 72992 00741] 73733] 27 
34 | 26335] 35257 27% 72922] 00743] | 73665] 8 
35 | 26403] 9592550 27143] 72852] oo745| 73597] 25 
26 26470 99252 27218 72782 00747 73530 24 
„ 265388 99250] 27288 72712 | 900750 73462] 23 
33 ] 26605| 99248 27357] 72643] 0752] | 73395] 35 
39 |__26672| 99245] 27427 72573] _ | 00755| 73328| WY 
40 97257 391 9.99243 9. 927796 10. 72504 10. 00757 10. 73261 20 
4r [26805] 99241 - 27566] 724344 0759 73193 19 
4 2537 2% 2743 72305] doe 73127 18 
43 26940 99236 27704| 72296] 0764] 73060 17 
44 | 27007] 99233 27773 722371 | 00766 | 72993 16 
45 | 21073\ g9231| 2784z] 721580 0569 72327 Is 
46 | - 27140] 99629] 27911: 72089 00771 72360] 14 
47 | 2706 99226 27980] 72020] 00774] 72794) 73 
48 27273] 99224] 28049] 71951 00776 72727 12 
49 | 27339 | — 28117 71383 00779] .. 726614 11 
50 | 9-27405| 9.99219: 9.28186 1071814 10. 00781 10. 72595 IO 
51 | 27471] 99217] 28284] 71746] 0783] 725290 : 
52 27537| 39214] 23323] 71677] See] 724630 © 
53 | 27602 — 28391 71609 co 788 72398] 7? 
3s | 27668| 99200 23459] 71547] 07% 72332} 6 
55 277344 99207] - 23527 71473 00793 72266] 5 
56 27799| :99204| 28595] 71405] 079% 72201 4 
57 27864| ggzo2\ 28662] 971335 00708 7213614 3 
5 -| 27930] 99200 28730 71270] 00300 720701 2 
59 | 27995| 99197] 23798] 71202] oo8og| - 72005} 13 
bo 280 29195] 28863[ 21130825 219400 © 
| [Co-ine, | Sine. | Co-tang. angefit, | Co-lecant. | Secant. M. 
17 2 79 Degrees. 
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M. ] Sine. Co-fine. Tang. Co- tang. ; Secant. Co-ſecant. 
as Mag nt — — 
9 9 · 28050 9. 99195 9.2886 8 10.c0805| 10471940] 60 
128125] 99192] 28933] © 71067] oog - 71875] 59 
LY 28190 99790 290% 71060] 00810 71810] 58 
CAS - . 28254} © 99187| 29067] 70933 - 0081 3 71746] 57 
"4. 138319 99785] 291344 | 70866 o0oB815 71681]. 56 
5 238384] 99182] 29201 70799 00818 71616] 55 
6 28448] 99780] 292688 70732] oo82o0| 71352] 54 
72 | 28512] 99177] 29335] 7665 . 00823] 71488] 53 
8 '] 22577] 99/75] 29442] 70598] oo8as| 71423} 52 
9 28641] 99172] 23468 20332 00328]. 71359] 51 
10 75.2775 9.99170 9.29835 A 10. 00830 10.71295L 50 
11 28769 99167] 296010 70399 0083113 71231 
12 283833] 99265 29665] 70332 paw e 43 
134 28896] 99162] 29734] 70266] 0838] 71104 47 
44 28960] 95160 29800 ' 70200] 00 71040] 46 
25 29024] 99757 , 29866] 70134] 80843] 70975] 45 
1 29087] 99255] 29932 170068 oo845] 70913] 44 
x7 29150 99152 29998] | 70002} | oo8g8| 70850 43 
38 29214] 99750 300644 69936 oo8go[ 70786 42 
19 29272709947] 30130 69870 oo853] 7½-3] 41 
20 9.29340 9- 99145} 9.30195 Torbghes| 10.00855 70: 70660 40 
21 | 29403] © 99242] 30261] 69739] 08588 70597] 39 
22 249466] 99740] 30326 69674 008600 70534] 38 
23 29529 99137] 30391 69609 00863} 70471] 37 
24 | 29591| 99735] 30457] | 69543] *oo865| 70409} 36 
25 29654] 99132] 30522 69478] 0868 70346| 35 
26 | 29716] 99130] 30587] 09473 .. 00870] 70284] 34 
27 29779] 99727 30652 6934 0073 70221] 33 
28 | 296841 99124 30717 69283 00876 70159 32 
29 99532122 30782 59218 00878 700971 31 
30 75 9.99119 5.35866 10.469154 10. 00881 10. 700344 30 
qt + 30028 994117 30911 690890 0883] 69972] 29 
32 30090 99114] 30975 69025 o00886| ' 69910] 28 
33 | 301510 99172 31040 68960 008888 69849 27 
34 | 30213] 99709 31764] 68896 oo8g91} 69787] 26 
J 30275| 99106] ' 31168] 68831] 00894 69725 25 
3 30336 99704 31233] 68767] 80896 69664] 44 
37 [30398 99101 31297] | 68703 00899 69502 23 
38 | 30459| 99099 37361] 68639] | oogor| 69541] 22 
39 30521] 99096] 31424] 68575] ' 90904 © 69479] 21 
40 9.30582 9.99093 ge 31489 16.8114 10.00907 10469413 20 
41 | 30643] 99091] | 31552] 658448 00909 |. (69357 19 
42 | '40704| 99088] 31616 68484 00912 69296 18 
43 307651 99086] 31679 68320 o0914| 69235 17 
44 30826] 99083 4317943] 68257] oogi7| 69174] 16 
45 30887] 99080 31806 68 194 00920 69113] 15 
46 | - 30947] 99078] 31870] 68130 o0g22] 690653 14 
47 | 31008] ggo75| 31933]  680b7 r 
48 31068 990/72] 31996 68004 0092 68931] 12 
49 31129] 99070] 32059] 67941] ooggo] 63871} 11 
— — — — . — — — 
5o | 9-31189| 9.99067 9: 9532122 10.67878 15765935 10. 68811 10 
51 31249] 99064] 32188] 67815] 0936] 68750 9 
$2 | 31310 99062 32148 6775² 00938], 68690] 8 
33 1773701 9 99059 32311 63639] 0941] 68630 7 
54 | 31430| 99056] 32373] 67627 ' oogq4| | 68570] 6 
55 31490] 99054 32436] 67564] - oogg6| (685100 5 
56 | 32549 390510 © 32498] 655 60949] 68451] 4 
57 32609]  ggog8| 32561] 67439] 996583920 3 
58 31669] 99046] 32623] 67377 oog54| 683310 2 
$9 + 387281. + 99043]; 33685] 07315 00957 63272) 1 
60 31788] - 99040] 32747 67252 00960 68212 © 
| 7 8 Tone. Sine. | Co-tang. | Tangent. [To-Tecanr: | *Secant.' | M. 
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Tas XXII, A Table of Artificial — Tang. and See. 12 1 
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77 Degrees | 
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rr ———ß— — 
| 8 ' | | n 
| M. Sine, Co- fine. « Tang. Co-tang. ; Secant. y Co-ſecant, | 82 t | 
o 9.371788 9.99040 9.347470 10. 67253 10. oog 10.683212 60 
| 3 |. 31847] 99038] 3280] 51] Seer Gixgg) $9 1 
2 31907 99035 32872] 67128 oag65] 689093 58 if 
134 31966] 99032] 32933] | 67067 oog68|  - 68034} $7 
"4 4 32025| 99030 32995] 67005] % 67973 56 i 
1 32064 9902) 33057 66943] 09% 79 55 | 
SE 32143| 99024| 331190 66881]  oogpb| |: 67857} 54 Þ| 
D 33180] ' 66820 00978 67798] $3 i 
'$ | 32261] 99012] 33242 66758) 0987 67739] $2 i" 
ll. 9 ||: 38319 / _9gor6| 33303] | 66697) | oog84] |" b70drt or iy 
I | io | 9-32378| 9.9953 9.33365| 10,66635| 10. 00987 10.676232 5o | 
11 32427 39011 334 86574]  oog8g 67563 | 
12 32495 99008 33487] 66513] oogga| 505 48 | 
 Þ 3 | 33331) 99005 33548] 66452 , ooggs| |! 67447] 47 
4 3 * 99002] 433609] 663911] 85292 67388] 46 
5 1 32670 9900 336578] 66330[ o 67330] 45 | 
32728 93997 33731 6626y | 01603] 67272] 44 | 
17 32786 98994 33792 66208] 01006] 672 1 
* 7 2994 67214} 43 | 
EY 32844] | 90997 33353] 66147 | 01609] | 67156] 42 If 
| 9 32902 | 98989 | 33973] | 66087] oroar| 87928 
| 20 12 255 9.98986 9.33974 10. 6 10. 01024 10. 67040 40 | 
Þ|# 2 33918] 98983 34534] 65966 01027 |: - 66982 | 2 
| -22 | 33075| | 98980| | 34095] | 65905} | 01020] Lees 38 IÞ 
x. 23 |. 33133} . 98978] 34755] | 65845} Orosz 66867 37 
| 24 | 33190 98975 3427 7734 - |. 01025] 66820 36 1 
5 | 33248] 98972] 3427 : 65724 | > 01028 66752 35 | 
| 26. |- 333095] 98969] 34335 656644 01031] | \» 66695] 34 | 
1 33362] 98967 34396 | 63604 01033] 66638 32 
8330 98964] - 34456] 65544] or 88380 4 
2 9896 N 1 
. 29 33477“ 98961] _ 34516] 65484] 21932 ar | 
| 39 9233534 9.989589. 7 65424 10.01042| 10. 88466 30 | 
Þ 3: | -33594| -98955| 34635] [65365] | oroq5| "x6bqop}, 29 | 
|| 32 | 33647] 98953] 34695} *' 65305 o %% | 66352], 28 \f 
| 33 | 33724] 98950] 34755 | 65245 01050 | 662960 27 f 
| 34 33761 98947 | 34814 65186 010533] 66239 26 
| 35 $ 333138] 98944| 34874] 65126 01056| 66182] 28 
1 33874] 98941] ' 34933] 65067] 1039 656126 24 4 
| 37 33931] 989388 \34992| | 65008| 61062] bbobg}, 23 
13 33987] 38936 35051 64949] 1064] 66073 22 
. 3934543 28232 3311 8482 orab7|_ G6ro5r| an | 
I 40 9.34700 98930| 9.35770 19+ 64830] 10,01070: 10. 6390 20 
4347360 * 98927] 35229 6477] (7 884% 19 I 
| 42 34212 98924 35288 64772 01076 65788] 18 {f 
| 43 34268 98921 35346] 646533 oro79| 55732 217: | 
|, 44 | 34324] 98929) 35405 64595] ono8r| 65576 26 || 
| 45 34380 98916] 35464] + 64536 01084 65620] 25 | 
j| 4 | 34435] 98913} 135523 64478] | 01087| - 65564] 4 
| 4 - 34491| 389 - 3558r| 644i9[ 910% 835509 12 If 
; 3447 98907| 35646| G64366| 61093] 658453 * 
| 49 — 02 28904 38698 64302 109 65398] 11 
' 50 "Js 9.34658 98901 9 „35757 10.644243 10.0109 | 20:6 | 10 | 
51 34713] 98898 35815 641855 5 f 65287 V 
| 52 | '-34769| g8896| 33873 64127] 1104] 65231, 3 
| 53 [34824] 38893 35931] 64569] % 6376 7 I 
| 54 34379| 938890] 35989 64011 otT1o 65121 6 
| 8 . 34934] 98887 36047 63953] 1713] 65066 5 5 
5 34989] 98884 36105 6389 01116] 65071 4 
| 2 35044 98881 36163 63837 4 01719 64956 3 
5 35099 98878 36221 63779 601122 64901} 2 
ö $9. | - 137541, | g8875| 36279] ee 64846] 2 i} - 
b 35209 98872] 36336 63664 or128| 64797 0 
Co- ſine. | Sine. Co- tang- eee d Ae Secant. N. 
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© Ton; vun. 4 Tahle of Artifieial Sines, Tang: and See. 23 Peg 


— — —— . — _ 
} . 
and 'E Sine. . Tangent. Co- tang · {s Beese, ebnet E 
. * 9.36336 20:$3664| 1 10.011289 10.64791] 60 
x | | - 98869} + 36394} 63606] 61130] 647360 59 
2 þ 67] 36451] 638480 01133] 64682} 38 
3 | 365097 + 63493} - 01136], 64627] 57 
4 | 36566] . 63434] 671239] - 64573] - $6 
$ | 2366241 63376 01142] 645181 35 
6 1 366821 63319] 61145 64464] 54 
7 1 3673387 63262 84148] 6440 53 
3 gs] 63205] oargr]| 64356] 52 
| : 368524 632348 011544 64302 51 
10 9.356909 20.201 10.001157 10. 64248 50 
Ix «8 6530344 1160 64194] 49 
12 37023] 56297 ies 64140] 48 
T3 - $7080 562920 01166 640861 47 
14 37137 623863] 02169 64032] 46 
1 371293] . 62807] oxx72} - 63978] 45 
; 37250| 62750 08751 63925 44 
| 37306] | 62694} ori7 63871} 43 
1 37363] 62637 61181 63818] 42 
19 24228832184 83754 41 
20 9.37470 10.625244 10. 01187 10,637 11 40 
2 *37532| 62468] 51190 * 636581 39 
42 37588 62412 011933 63605; 38 
23 37644] 62356] 61496] 633511 37 
24 3770 52300] 61199 63498 36 
2 37756  G62244] 01202} *' 63445] 35 
| $7812} | 62188 01205 3392] 34 
27 | 37869 _ 62132] 1208 63340] 33 
EF as | 37924 62076] 01211 63287] 32 
29 37980| 62020 1214 63234 31 
| 30 9» 38935] 10. 61965 10.012717 10.53187 30 
qr | 380938 61909 01220 63129} 29 
ö | 32 $8147] 61853 01223} 63076] 28 
0 33 38202 61798 901226 63024] 27 
| F 34 332570 61742 01229 62971 26 
1 t 35 | 38313 61687] 01232 629191 25 
= 36 | 38368 61632 01235 628671 24 
| 3X | | 38423] 61577] 01238; | 62815} 23, 
1 1 ”y 328479 61521 01241 | 62763 22 
. 39 239 98756 38534 61466] 01244 | | 62717} 21 
| ww”! 10 3734 9+99753| 9. 28817 10,6141 10.0 247 10. 62659 20 
3 4* | - 37393] 98740] 238644] 62356 01250 62607 12 
1 „74387 33699] 673% 612564] 625550 
31747 38743 33754] 61246 ire 62503] 17 
| 44 | 37549] |:98740| © 38808] 61192 on 62451 16 
37 83877/38863 61137 01263 62400 15 
2 37652] 98734] 38918 610824 1266 62348] 14 
4 | 2 37703 98731 38972 61028 \ 01269 62296] 13 
| 48 | 37755} 98728] 39027 60973 \ 01272 $2245 12 
E 49 285 98725 39081 60918 01275 2194 11 
. 50 9.37858 9.98722 9.39735 10. 60864 10. 01278 10. 62142 10 
; Sr |} - 37909] 98719] 39190 60810 01281 | 62091 2 
N 52 | 37960] | 98745] 39245 6o755| ou285 62040| 
i a 33 38071 98712 39299 60701 01288 | 61989] 17 
3 54 38062 | 98709 39353; 60647 orzgr| 61938 6 
i 8 53S 38173] 98706] 39407 60593] 012944 61887 : 5 
1 56 38164] - 98703] 3940 60539] 1297 618360 4 || 
| 3 38245] 387 39515] 6048; 1300 617853 3, if. 
> | 38266] 98697 39569 60431 o1303] 61734] 2 
3 80 3837 98694] 39623 60377 01306} 61683 1 it 
1 KK &@ 38368 08690] 439677 60323] 01310 61632] ©. ||. 
—_— ener | Sine, | Co-tang, | Tangent, | Co-fecant, | Becant, | M+ © 
| 76 Degrees. | 
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XII.” A Table of Artificial Sides, Tang; and Sec. 14 D 


ee eta. andrea as. od 


Sine. | Co-fine. | Tangent. | Co- tang. | Secants 
9.38368 9.98690] 9.39677 10. 60323 10. 01310 
33418] 38687 39731] 60269 013131 
338459} 338684] 39785 60 15 02316 
38519] 98681] g9838] F062] 1319 
38570 98678} 39892] Goxo8| oz 
38620] 98673 39945] Googgd) is 
38670] g8671] 39999] 5000 01329, 
38721] 38668 452 59948] ©1332; 
38777 98665 gorobf $9894] 1 01335 
388211 98662 40159 59841 01338 
9.38871 9.98659 9-40 212 10» 59788 10-01341 
38921 98655] 40266] 397344 21344 
38971 38652 40319] 3968 01348 
39021| 3864 40372] 59628 01351 
39071] 88646 qgoqzs} 59575} 97354 
39121 98643 42478 59522 ©1357 
39770 98640| 40531 59469] - 01360 
39220 98636 40584 59416 01364 
39270] 98633] 40636] 59363] ©2367] 
39319 |__98630| ee 
9.39359 9.98627 9.4042 10. 59258 10,0173 
3941 98623 40795} 59206[ ©1377 
35467 98620 40847 $9153 330 
39517] 38677 40 8970 % 9383 
39566] 38624] 452] gyoqg8| 4385 
396515] 98670 470 38995 01390 
39664] 98607 421057 58943] ©1393 
39713 98602 41103 58891 01396 
397624 98601] 41161 58829 01399 | ; 
9 | 39811] 98597 |_41214| $8786 01403 bor8g| 3X2 | 
9.39860 9.98594 9.41266 10. 58734 | 10. ,L. 10. 60140 30 ö 
39909 98591 41318 58682 o1409 600911 29 
39957 38588 473% 863% 01412] 60h28 | 
40006 98584 $5423; 58578 01415 59994 27 } 
48005 5 98581 41474] 58526 01419 59945 26 
40103 985780 41526 58474 01422 598960 335 
40152 98574 41577 58422. 01426 59848 #4 
| $0200] 38571] 41529 58373] 02429} g9800| 23 
40249 98568 4681 5383429] 02432 $975r]| 22 
40292. 98565] 41733 58267] _ 01435 59703] 21 
9.40345 9.98567 9.41784] 10. 58216 10. 01439 10. 39654] 20 
40394] 98558 41836 58164 ©1442 59606] 19 
40442] 98555] 41887] 381713 81445] 39558] 18 
40490] 98551] 419390] sos 24449 395100 7 
49538] 98548 41990 58010] _ 01452 59462 216 
40386] 28545] 42041 57958 1455 59414] 15 
406344 88541] 42094 57907] ©1459] $9366] 14 
40682 88538 42144 $7356} _ 01462 593180 13 | 
40730] 98735 , 42795 57805] 1465] 59270] 12 | 
| _ 40778] g8531| 42246 57754] ©1465 59222] 11 | 
9.40825 9985280942297 10. 57703 lo. oO α 10. 5975 10 
40873] 9855 42348] 57652] 01475] 69127 2 ö 
401 88521 42399) 57601, 8149 $9079 | 
40968 98518 42450 57550 01482 59032 7 Þ 
41016] 98575 4250 [ $7499] 61485] 5898444 & | 
410633 98511 4255 57448 01489 58937] 5 
41111 98508] 42603] $7397] ©1492 5888910 4 
411580 98504] 42653]. 57347] ©7495 533842} 3 
41205] 9850 42704] 57296] 61499 58795}. 2 
41262] 98498 42755 $7245, O1502 53748 8 
41300 98404 1 57195] 1506 58700 1 
Co-fine, | - Sine. | Co-tang, | Tangent. | Co-fecant. | Secaat.I M. 
a. — eee. — 
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. x : 
1 — = 1 
1 8 p : ? 
”— 1 % ” 
q 3 - — = = . , * Ip * vx 4 > ® 
c « - 
, TT VO II i ? 
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- hn * 
a = A "©. : 1 
” bs 1 * 88 
. * — 4 of , A \ ood 
. . " ” . F 5-4 . , 
r ů— ͤ]ꝗ . —ůàVN 7] rã . is = PR IS AACR er nts I TY O00 e ̃ A re FOE <A> | one outro Are Ree nnd eherclt Te... cenetod.. VE ener io tv 6h we oe ard 1 ry ————— ad * 
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* 5 © Ts 
oh Ai — n 
— a — 
M. [ Sine. W JAE 22 Es Secant.' {| Co-ſecant,| 
0 9.47300 9593494] 9-42805| 20.7725 10. 01 506 10, 387 60 
ae 93495] nne 57144] r 338553] 39 
41394] 93488} 49 870 1512] 38606 58 
3 © 4441] 93484| 4% 37043] 516 33559 57 
4 44488] 98481] 43007 E 61519 58512] 56 
'S | 42535] 98477 43057 085 01323} 38465 55 
8 | | 41582} 98474 42 3689 1328 38478 54 
7 | 41628]  g8471| +431 | ikea 1529  ' $3372} 53 
3 2175 3847 4% $6792] 0153 $3325} 52 
9 - | 41722} 98464] 43258] 56742 21536 588278 51 
10 9.41768 9.98460 9.4408 70. 58692 178.6754 10. 58232 50 
xx | 41875] 93457] 433580 $6642] 61543 38185 49 
12 4867 98453 43408] 565902] 1547] 38738 48 
[=x3. | * 42908| 38450 43458] $5542] 641550 38092 47 
18 nf 38443] 435538] _ $6442| 01557] 57999 45 
36. | 42047] g3449%] 43607] 56393] 01560 o 57933] 44 
15 32093“ 38436 436% 56343] 01564| - 37907| 43 
18442739] 38433] 43707 $9293] 51567 $7860| 42 
| wp |- © 42186] g8429| 43750) _ 56244] 121. 37874] ar 
20 | 9-42232| 9.98426 9.43806 10. 56194] 19+01574| 10,7768 40 
21 42278] 9842 43855 56145] 01575| 57722 39 
22442324] 9849 43905| 56095] 628581 57676 38 
23 | 42370] 384750 43954| 36046[ 61584] 376300 37 
24 | 42416} g8412| 44004| 35996 61588] 57584] 36 
25 | 42461} 98409 44953] $5947] 01591] $7533} 35 
26 42507] 3845 44%] ' 55398] 61595] 57493] 34 
27 | 42553] 9840 44131 55848} onggs $7447 | 33 
28 | ' 42599 38398] 44201] 35799}  o1boz| 57401 32 
29 |. 42644} g8395| 44250] 55750] 02605 $7356] 32 
30 9 4890 9+98391]-9. 44299} 19+55701 15701609 10-57310| 30 
31 2750 983 44343] 35652] 1612 57265 29 
3% 42/781 338384] 44397] 55603] o1616] 57219 28 
33 |- - 42826 98381] 44446] 35554] 61619 $7174] 27 
34 — 92 98377 44495] $5595] ©3623 $7128] - 26 
35 | 42917] 98373] 44544 $5456] 821626 570830 25 
36 | 42962| 98370 . 44592] 55408} oibgol 57038 24 
32 .| - 43007| 98366] 44641] 55359] 01634] $6993] 23 
38 | : 43053] 98353] 4469 - 55310| 01637] 36947 22 
39 | | 43098] 98359] 44738] 55262 2154 56902] 21 
40 3143| 9.983560 9.44787 10. 55213 10. 01644 10. 56857 20 
41 - "22428 98352 "44836 55164 01648 | 86812 1 
443233 338349 448844 55116] 21657 56767 1 
43 43278 98345] 44933] 55067] 62655 56722] 17 
44 .| 43323] 3834 44981] 35019] 61658] 36677 16 
45 | 43367] 98338] 45029] $4971} 01662 56632 |. 15 
46 43412 98334] 45078 54922 01666 36588] 14 
47 |- 43457] 938331 45126] $4374] 6 669 36543 13 
48 43502 98327 45774] 34826 61673] 56498 12 
2 43546| 28340 45242] 54778] orb76| 844A Ui 
50 9.43591 9.98320 9.45271 10.847290 10. 01680 10. 56409 10 
51 - 43635] 98317] 45319] 54681[ 626833 56365 2 
52 43680] 98313 45367 $4633 51687 963200 35 
53 | 43724 98309 45415] $4585] 51691] 56276 7 
54 | - 43769] 826] 45463] $4537] 14% 86285 EE. 
55. 43813 3830 45517] 34489 1698 56187 5 
56 [43857 938299 45559] 5604/0 ' 56143] 4 
35 982905 45606] 543904] or705| 356099 3 
| 5® | 43946| 2] 45654] 54346] 7 35084] = 
| 88 43990 98288] 45702] 54298 1712 5601000 TIT 
Lese , 93284| 42322716 55966] © | 
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u. Sine. | Co-fine. | Tangent-| Co-tang, | - Secant, | Co-ſecant. “C 

9. | 9-44934 9+93234} 9-45750| 19+54250| 10. 01716 10. 53966 60 

2, | 44978] g8281] 45797] 54203] orig] . S5gar] | 59 

2 || 44122] 98277] 45345 $4155] 01723] | $5878 E 

3: ie | 98273] 45392], 840% 777 | 55834 3 

4 | 44310] ' 98270] 4594) Saab) 01730}. 375 

a 44253 88266] 45987] 540135] 7 353 

44297] 38262 45035] 53965] 54738] 38763 54 

7 44341] 98259] 42 $3938] 3274 38859] 33 

$8 | - 44335} 93255] A46rzo] 53870] or745] 55615] 53 [ff 

9» ||. 44428]__g825x| 46177 53323 ©1749] ___ SS$721 $ | 

10 9.44472 993248] 9.46224] 10. 53776 10. 10455528 38 

1x |. 44515] 98244 462731] $3728] 6717560 354, 40 

12 |, 44559] 98240] 46319] 53681] orgbo|] 5544r[ of. 

x3. | 44602] 98237] 45366] $3634] | or763] 552071 47 

I4. |. 44646] 98233 46413] $3537] o1767] $5354! 46. 

15 | 44689] 98229] 46460 53540] 6% $5311 45 

16 | ' 44733] 93226] 46507] 53493] %% 55267| 44 

17 | 44776] 38222 46554] 53446] 01778] 84 43; 

18 44819 93218] 4660x 53399] 61782 55181] 42 
2 44862 98215 6648 $3352 0178 55138 41. 
20 9.44905 9.98211 | 9«46694| to. 53306 10.01789 10, 55095 40 * 

21 44948] 98207 47% $3259} 65793 38851] 3 
22 44997] 98203 46783 $3212] 01796  55c08| 38. 

23 | 45935] 98200 46 35 53165] ots 54965 3 

24 | 450% 98796 468 ; $3119] *or804| 84923 36 

26 1 45120 98192 45928 530% 01808 8 $0 35 

2 45i63] 38189] 46975] 53025] ori] 34837 | 34 

a7. |\. 45906]. 98185) 47021] 52979] orbits] 547941! 33. 

2 45249 + 55 47068 82835 * $4751] 32 

29. | - 45292 95177 47114 $2980 oraz $4708}: 3t 4 

30 | 9+45334 9.98774 9.47160 10. 52840 T0.01826| 10. 54666 : 30. it 

37. | ,45377| e 47207] 52793] ' or830| $4624 » || 

32. | 435419 g8166] 47253 52747 01834 54581] 28 

33 45462 98162 4729 52701 01838 545338] 27 it 

34 45594| 93159] 47346 $2654] | 01841 54496 4 | ; 

45547 | 98155] 47392] $2608] orlags| 54453] 125 If 

45389] 98751] 47438] $2562] orlgg| 544} 24; If 

37 45632 \ 93147] 47434] $2516] 1853 54358] 23- 

15 45574] 98744 47530] 32470 01856 54126 22 

45716 98740] 47576 52424 018 54234. | 22 

40 | 9+43758] 9-98136}.9. 47622 10. 52378 10,01864 10. $4242] 20 

4x | | 45801 g8132] 47668 $2326 01868] 54199] 19. 

42 | 45343] g8128] 47714] $2236] 618% 8471 

43. | - 453385] 981250 47760 $2240 01878} , 541151 15 

44 | 45927] g8121] 473806] 821 o1879| * $4073] 16. 

40 4969 + g8117] 47852 52148] or883] 34031 15 

46011] 98113] 47897 $2192 01887 $3939 | 14 

47 | 46053] g8109] 47943] $2057] ,on8go| 53947] 13 

438 | 46095| g8106 47989 52011 01894 53905 12 

49 |. 46136|  g8102] 48034] 51965 01898 53864 | 27 

50 9.46178 9.98098] 9.48080 10. 51920 10,01002] 10. 53322] 10 

51 46220 98094] 48126 51874 01906 53780 4 

52 46262 958090 4831791 51829 01910 53738] 8 

53 46303 98087 48217] 581783] 61913 53697 7 

54 | 46345] 38083] 48262] 51733] 9197 $3655 

55 46386] 98079 48307] gibgz| 1927 $3614] 5 

56 | 46428] g8075 49353 51647] ougas| 53572] 4 

$7 46469] g8071| 4339 51602] 01929 $3537] 3 

58 j 46311} 98067] 48443] .51557| | 01933] | 53439} 2 

59 46552 98063] 4848g| 51511 01937 $344%]} 72 

o | __ 46594|  g80bc| 48534] $1466] onggo| 53406] © 

I Co-line, | Sine, | Co-tang, | Tangent. | M. 
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Artifieful Siber, "Tang. and See. v7 Degrees 


M. Sie. Co- gte. ant Hf "Secarit. VIPS | — 
. 3 | a — a SOR * a 
e 5.468930 99806 9.48834 10.0194 10 · 3346 60 
: x |  46635| 38056 —. o1944| : 83365 8 | 
2 | 46676| | g8052] uB024] 01948 33324 
1 46737] | 98048] 48869 0195² 3233] 57 
' 4 | 46758] | 98044] 45714 01956 © $3241]. 56 
| 81:12 ' 98040] 48759} 019% 3320 55 
| 6] 46841] 98036] 48e 901964] $3159] 54 
4 46882] 38032 43549 01968] 331180 53 
923 | 98029 48894 19 71% $3077] 52 
' 9] 46964]. 98025] 48939 .... | 01975 |_| $3036] 51. 
10.4 9.47005 "9-98027] 948984 10. 01979] 6.52995 50 
os] 380 49029 1 | 01983] 582954 2 | 
iz” | 47086] 33513 49073 0987 $2914 
| 15 47127]. 0 44178 0199 [ 73 47 
eres 385] 49163 - .o1g995| | 32832 46 
* - 47209} nf 49207 | _ ©1999] , 52791]: 45 
= 26 | 47249] 97997]. 49252 | "ez003F $2751] 44 
0 27 | 47290] 97993] 22007 743 
sense 97989þ 49347 62010 332670 42 
e 2222. 979564, 49385 |... 0204 526290 41 
"20" | 9e47411] 9.97992 9-49430 © | 20-02019)] 10:52588] 40 
2x | 47452| | 97975] 49474 02022 | | $2543], 32 
; 22 | 47492} | 97974] 49519 . 02026] | "525081; 35 
| 33" || $7533] 97979 49503 02050 32467 37 
{ 24 |'* 47573] 97955] 49607 o | 52427] 36 
= * 47613| 97962] 49657 ; 02038} 52387] 35 
b* || 47654] | 979538] 49696 02042] $2346] 34 
. 47694| 97954| 49749 02946 $2306 33 
{ 28” |! 47734] | 97950] 49784 "02050 32466 32 
| *  47774|..\_97946| _ 49825 | ©2054 | $2226| 37 
1 19.478714 9.97942 9.49872 oo ο˙ x0+- 5186 30 
| *1'*47854| 7938 49976 <02062| 52146] 29 
Mi 3: | 47%94| 97934| 49960 02066] Satoé] 28 
"| . 47934| 97939| 800 02070] 52066 27 
© 34 | 97926 Joos 020% $2026} 26 
| 35-1} 9792 50092 02078] 317586 25 
. | 50136 02082 | $1946] 24 
14 Y. 50150 0986 51906] 23 
8 50223 02090 | 57867 22 
24. 302627 « ©2094| 31827 21 
12.2 7252 575537 10% 99s 10. 81787 20 
4 1 5035 903102 $7747 19 
. 50398 60 2106] 51708] 18 
*43 | 50442 602110] 51668] 17 
1 4 | Fogss 2114 e 16 
>? 40 30529 | 02113} 57589] 15 
f oF i $0572 49428 21224 51550] 14 
5 2 5066 Ba}, oz126| 375100 13 
N 506 59 0 2130[ $1491} 12 
1 50703| 28297 274 442211 
; 50 ö 9+ $9740 10449254 | 10-02139] 10. 51392] 10 
4 5* | 5. | 1. $0789] 4ogzir| o2143] $1353] 4 
MH 2 | * 97 $0833] 491767 ozx47] 51314] 8 
4 53- | 48725] 97%49| | 503761) 49mg 02151 $975] 7 
2 | | 50919 49081 62155 51236 | 
I-55] 50962 a4yozs8| 632159 11 7 5 
585 ' $x005] 48995 21634 517158 4 
1 4 1 51048] 438951[ - o2167| 5171119 3 
| 53 |: ' $1092 48908 02171 51080 WP 
19 5113 48865 235 104i 2. 
n 51775 488227 027% 5a 0... 
IF Co-tangs | 'Vangent. | Co-ſecant. | Secant. | M. 
: 72 Degrees. N | 


* 


71 


Tas, — A Table — Som, — — 
Fu. Sine⸗ — # — Secant. 5 
„ qu 9+97321] 981780 2048822} 10,02379| 10. 510 60 
WF. 499374 97817] $43221| 4% 02383}. , $0963] 32 
$5.8 49076 97872] 31264 48736 02188 . $0924] 38 
Ve 49115] 97808] 31306] 43694 832192] 353585] 57 
| 4. | 49153] 97804] $1349] 48052 . 02296] $0847] 36 
| 5 | 49192] 97800 $1392 48608 02200: 50808 55 
| * | 49237] 97796] 5143 48565 aso] 50769] 54 
| 7 49259 9779%| | '$1475| 48522] 02208 50731 33 
| 49308 97788] 51520] 48480 02212 50692 | 52 
| 9347 | __ 97784|__$1563] 48437} ___ozzr6] Sobs3] 51 
9.493 5 9.97779 9 7.51808 10.4894 10. 02221 10. 50675 30 
| 2x | 49424] 97775| 3648 48352] 25 $0576 4 
| 49462| 37771] 34597 48309| , 02229] 303538 4 
II. 23 4950 97767 | $1734] 45266| 82233 30500 47 
4 49530 97763] 3776 48224 02237] 30462 46 
s 79% 48181 02241 50423| 45 
I 49815] 97754] 513861] 48139] - 02246] 30383] 44 
49654} 97750] 51903] 48097 02250] 30346 43 
49692 97746] $1946 48054| 02254] 50308] 42 
| 49730] 97742|__ 51988 48012 02258] $0270) 41_| 
9+49708 | 9+-97738| 9.52031 19+47969| 1002262] 10.50232| 40 
| 49806 97733] 52073] 47927] 022661 3801 39 
22 498 97729] $2115} 478850 2271 $2156] 3 
23 49382] 97725] $2157] 47343] ozz75} 30118 37 
24 49920} 97721] $2200] - 47800 02279 30080 36 
a | 49953] 97717] ' $2242] 477538] 02283] googa| 35 
6 49996 977134 52254 47716 02287 $ 34 
2 50034] 97708 52326 476744 02292 49966 33 
2 $0072] 97704| 32368 47632 02296 49928 | 32 
29 [ Sono} 927% Sz4i0l 47590 02300] 49890 31 
30 - 9+ 501483 9+97696| 9+52452| 10-47545| 10. oa 304 10.49852] 30 
3x [30185] 97692] $2494] 47506] cone] agvugs| 2 
35. 50223] 97687 52536] 47464 _ 02313] 49777] * 
33 | $0261] 57683] $2578] 47422] 02317] 49739] 37 
34 | 50298] 97679 52520 47380 02321 49702| 26 
33 50336 97674] $2661] 47339[ 02326 22657 25 
36 | 50373] 9767 $2703] 4797 92330] 49626 24 
37 50411] 97666] g2745| 47255] - 02334] 49539] 23 
38 50448] 97662] 52787] 47213] 02335] 49551] 22 
32 |___50486|__97657]| 52829 47371] 02343] * 49514|__21 
49 | 9+50523 9765319. 52870 e 10. 02347 10. 49477 20 
44 350561] 97649] 32912] 47088] 02351] 49439] 1 
42 | 50598] 37645] $2953] 47047] 02355] 49402] 7 
43 |  50b35| 9764 $2995] 47005] oz360] aggbs| 17 
44 50673 97636] 33537 46963] 2364] 49327] 16 
— | © 50710 97632 53078 46922 02368 49290 15 
| | $0747] 97627] 53120 463880] 02372 49253] 14 
| 47 |. 50784 |-- 97623] 53161] | 46B39| 02377] 49216] 13 
48 | Foa 97619 53202 46797 02381 49179] 12 
| 49 _ 50858] 97615] 53244] _ 46756 23851 49142] 1 
50 We - 50896 97610 9. "9- 53285 —. | nn 10.49104} 10 
$1 50933] 97606 $3327] 46673] - 02394] . 49067| » : 
32 | 30976 g7602| 533638] 46632]  onz98| agogo| 
53 51006] 97597] 33409 46591} 84403] 48993] 7 
54 | $2043] 99593] 3345 46550] - 02407 48957 6 
55 |. $1080] 97589] $3492 46508 02411 5 
56 5117 37584] 335333 46467] 02416 41 4 
5 $1154] 97580] 53574 46426 02420] 4884 3 
53 {| 41291] 97576] 53615] 45385] | 02424] 43809 3 
b | 59 $1227] 97571] 53656] 46344| . 02429 48773 I 
. 26] 975674 53697] _46323] _ 02433] . 487301 © 
| Co-line. Sine, | Co-tangs | Tangent. | Co-ſecant.] Secant. | M. 
— — — — — 
5 Y 71 2 Degrees. 


1 — . —F———— 8 a 2 
Bs SPS + ̃ . . i Pt 9mm m 
— — ũQ , ee ̃— , 7 —«01ðÜðfſ,i5. 
” 6 . 
aw " 


r „ 


- | | — a 2— — — . — N 12 
0 | g+ $1264 9497567 9. 53697] 10.46303] 10.02433| 10. 48736 | 
2 '} $2302] 97563] 3373 46262] 02437] 48699 59 
2 | $1337} 97553| 53779] 46221 02442] 48662] 58 
3 | $1374] 97554| 53820] "abilol ozqq46| 48626] 57 
4 | $3411} © 97550] | $3862 40239 02450] 48589 56 
5 1447] © 97545| $3902] 4509 02455 43553 55 
6 | 51484| 97541] $3943] 4057 on459| 48516] 54. 
7 | $2520] 97536] $3934 gqbor6| 02464] 43480} 53 
' $1557]  97532| 54025| 45975] o2468] 438443] 52 
9 $3593] 2728 5406s| | 45935| | 02472} 48407] 51 
#20 9.51629 9.97523 9-54206| 10.4894 10. 0247 10. 483710 50 
11 | $1666] 9739] $4747] 45853} 64481 49334 49 
"12 | $1702 5734 | $4157] 45813] 62435] 48298} 48 
13 | $2738] g7510| $4228] 45772] ozggo| 43262) 47 
14 $1774] 97506| 542 45731] 02494] 48226] 46 
18 gain 280 54309] 4% 84499 48189] 45 
| $1847] 974% $4350], 45650] 2503] 483153] 44 
wm | $1383] 97492]: $4390 45620] ozgozj - 48117} 43 
w | $2929] - 97485! 54432 45569] ozgr2] 480810 42 
12 gi955| 284 54471]  - 45529] 3826 4345 
20 | 9+ $1991} 9497479] 9+ 54512 10. 45488 10. 02 521 10-458009| 40 
21 $2027} 99475| $4552] 45445 02525 47973] 39 
22 32063 9747 54593] ' 45407] o2530] 47937] 38 
245 | $2099] 97466] $4633] » 453367] o2334| 47901| 37 If 
24 | $2235} 9746 54673] 433266 on539] 47865| 36 
25 | $2171] 97457| $4714| 45286] 62543] 47829 35 
26 $2207] 97452| 54754] 45246] 63347] 47793] 34 
27 | $2242] 97448| $4794] 45206] on552| 47758 33 
28 | $2278] 97444] $4335] 316560 on556] 47722| 32 |f 
29 $2314| 97439| 54875] 455} 8258 47686| 31 If 
30 9.52350 9-97435| 9+54915| 10. 45055 10. oa 565 10. 47650 30 
31 82385 97430] $4955] a45945| 02570 47615 29 | 
32 | $2421] 97426| $4995 45005 23744 47579] 28 
33 $2456] 97421] $5935] 44965] 02579] 47544| 2 
34 | $2492] 97417| 5$5075| 44925] 02583] 47508] 26 
3 $2527] 97412] $5115} 44385] 62588 47473] 25 
3 $2563] 97498] 35135 4484; |- | 02392] 47437| 24 
37 $2598} 97403] 55395] 44v0s|  ozfg7) 47402] 23 |} 
33 $2634| 97399] $5335| 44765] ozbor} 47366 22 
39 52069|. 97394| 55275| 44725] | ozbob| 47331| 21 _|f 
40 952705 9 97390 9.55375 10. 44685 10. 0610 10.47295| 20 | 
$2740] 97385| 35355 4% ozbrs| 47268 31 
42 | $2775] - 973321} $5395] 44605] 62619 47225 t 
43 $2810} 9g7376| . 55434 44566 02624 47189 17 
44 -| 523845} 97372] $5474] 44526] 2628 47154| 26 
1 — 97367 35354“ 44436] o2633] 472119] 15 
329 697362 $5554] 44445} 02637] 47084( 14 
4 29 97358 55593} 44407|\ ozb4z| 47049] 23 
43 | yeg86| 97353] 55033] 44367] 02647] 47014] 22 
49 _|___ $3021 97349| $5673] "44327 | Oz6crt 469791 212 
50 9.53056 9.9734 9- 55712] 10.4488 10.02656| 10.46944| 10 
e "530g2| 97340| 55752] 44248] oa66o| "46gos| 9 
833126 75555 55291 4429 62665 | 2803 
53 | $3761] 97331] 55931] 441769 2669] 46839 7 
34 53x96] 57326 55870] garzo] 02674] 4684] 6 
55 $3231] 97322] 55910] 4409 o2678] 46769 5 
"56 \| 53266] 97317| $3949] a44osr] o2683] 46734] 4 
$7 [ 8301 97312| 55989] 4goir| ' 02688] 46699 3 
38 $3336] 97308 56028 43972 02692 466644 2 
| 8 | $3370] 57303] 56067] 43933] o2697] 46630] 1 
+60. | 52405] 97299 56107 | 43893 02701] 465280 © 
Co- ine. | Sine, | Co-tang- | Tangent. fecant. | Secant. | NM. 


4 * 


” -_ 


2 XXII. — Tang: and Sec. — 


ö ö oe? i 
M. Sine. - { Cocſins,/| Tangent. Co-tange/ | 
© 953405 9+97299] 9-560 10. 43893 
1 33440 97294] 3624 43854 
2 53475] 97289 361850 43815 
3 | $3509] 97285 56224| 43776 
4 | $3544] 97280 362644 43736 
$ | $3578] 97275] 56303 43697 
] $3613] 97271 $6342] 463658 
F ] $3647}; 97266  $638x| 43619 
8 | $3682| 97262 36420 43580 
9_|__ $3716] _97257| $0459] 43541 
10 9.537510 9+97252| 9+504g8|- 10+43502 
11 33785] ' 97248] $6537] 43463 
12 $3319] 97243] $6576] 43444 
13 53854] 97238 36618] 43385 
I4 | 838880 734] 56654] 43346 
is | - $3922] 37229 $6693] 43302 
16 $3957] 97224] 86732] 43268 
17. | $3991] 97220 $6771 43229 
18 | 54025 97215 $6850 43190 
xg |__ $4059| 97210] : SbBgg] 43151 
20 | 9+54093| 9.97206 9.56887 | 10.43113, 
21 5427] 97201] 36926 43074 
22 541610 97196] 56965 43035, 
23 54195] 97192] $7004| 4299 
24 | $4229] 97187 $7042 42958 
25 54263 97182] 57081 42919 
26 /$4297| 9778] 57120 42880 
27 54331 97773] 57158 42842 
28 54365] 97168 $7197| '42803 
29 | $4399| 97163] 57235] 42765} 
39 | 9-54432| 9+97159| 9.57274 1042726] 
31 | - 54466] 97154 $7312 42688 1 
| 32 | 54500] 97149| 373511 44649 | 
33 | * $4534] 97145] $573%9| - 42621 ö 
34 54567] 97140| $7428 42572 : 
35 | $4601} 97135] $7466 42534), | 
36 | $4635] 97130] 57504] 42496 | | 
37 54668] 97126 57543] 44457 1 
38 | 54797121 57581] 44479 02879 22 1 
J. 39 54735|___97216| 252423851] 02884 3 
40 5.5435 5571S 011 20. 76.289 20 | 
41 54802 97106] 57696 42304 a 9 it 
42 | 54836] _97102| $7734] 42266] 03289 * 4 
43 543869] 97097 $7772 442228] 02903 7 | 
44 54903] 97092] 57810 — 5 60290 16 if 
| o $4936] 97087] 57849] A4zi51|| 602973 15 
54969 97083] 57887 413] 62977 1+ 
47 $5003 97078] $7925] - 42075| oagzz| 13 
f] 43 | $5036] '97073] 57963] 42037| 02927 12 
I 49 | 55069] 97068] 38001[ 41999 - 02932 11 
yo 9.55102 9.970639. 58039 10. 41961 10. 02937 10 
I 55136] 97059} $8077] 41923 02941 ? 
52 55169] 970564] 88118] 41885] 92946 
53 55202] 97049 58153] 478% 2957 7 
84 55235 97044 58191 41809 02956 D- 
55 552688 97039] 58229 41771 02961 5 
56 55301 97034] 38267 41733 02965 4 
5333] 70% 383% 49 297 3 
58 | $5367] 970254 $8342] 41658] 62975 2 
59 55400 97020 | 58380 41620 ©2980 * 
[ 6o $5433 97015 53412 41582 0298 5 989 
| | Co-tine. | - Sine, | Tangent | Co- ſecant.] Secants | M. 


— — Ting. and Se 21 Degrees; 
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* . . 
. — 4 * 
* 


4 1 % mn 
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0 
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—_— x_—— — — ———?xx c—CE——CC_—C— —_—__——————————— Eq C{ﬀtſ—_ſ— CI MCL et 8 0 ¹r¹. M , oo A 
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SSS 88 
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——ʒ— —— — SS 


7 TOY e 
10. 41582 10.0985 1. 445% 
41545 02990] - -' $4534] 
47507 02995] 44507: 
$1469] 62999 %% 44463 
41431 03004] 44436 
41394| 3009] 44403 
41356 030144 44370 
47319 83019 44337 
41281 03024 44305 
41243 03029] + 44272 
Jo 10+03034 10. 44239 
41168| 03038 44207 
47137 03043] - 44104 
41093 ©3048 44142 
47056 030531 44109 
41019 305 - $4977 
40981 830634 44044 
| 40944| ©3068] 44012 
40906] 03073] 43979 
_$0869| 03078] 43947 
10.40832| 10. 03083 10.43914| 
49795 ©3088) 43882 
A757] 030935 43850 
$0720] 03097] 43818 
40663 3702] 43785 
4046 ©3107] 43753 
40609] 83112] 43721 
40 3 43689 
49534] 0322] 43657 
40497|___ 03127] 43625 
- 8 10. 03132 10. 43592 
423] 53137 4356⁰ 
g 40386 03142] 43528] 
40349} 09147] 43496 
40312] 03152} 43464 
40275] 63157 43432 
402355 33762] 43400 
4001] ' 03167] 43369 
e, 03372 | © 43337 
_ 4on2dt 03177] 43305 
10. 40091 10. 03182 10.43 273 
40054 031870 432410 
40017 | 03192 43210 
39981 03197] 43178 
39944] 03202 43146 
39907] 03207| 43114 
39370 03212 43083 
39534] 03217] 43051 
39797} 3222] 43020 
39 03228 429838 
| 10+ 39724} 10. 03232 10.42956 
39687 03238] 42925 
396511] 03243 tet 
396144 03248] 4486 
395788 03253 42330 
39547] o32538] 42790 
39595] 03263 42768 
394688 03268 42736 
39432 03273 42705 
39395 03278 42674 
39359|__ 03283] 42642 
Tangent. | Co-ſecant. | Secant. 
68 Degrees, - 
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. n. A Table of Artfiaf Sine Tang · and See. "is Degoinis 


OS 2 ee > ot 4 ct OSA AS co 4 


——ä—z— 2 — — — 2 - 22 Poder » 


—— Ho ol ooR—_ 


M. | Sine. | Co-fine, | Tangent. | Co-tang; | Secant. | Co- ſecant. 1 
— Fee — | oo —m——_ — 1 
0 | 9+57358] 9.967179 604 10. 39350 1003283] 10.4264 bo 
x. | $7389} 96/71 60677} 399231 . 03289] 426] 59 
| 2 | $7420] | 96706] 60714] 3928 03294 42550] 53. 
UE > $7451] | 96701] Gopgot 39250] 03299) 425498 57 
4 57482} 96596 60786] 39914] | 03304| 425184 36 
| 2 ſ 57514}, 9669x| 60823 39177} _ 03309] 42456] 55 
57545] 96686 6o8gg| 391417] 03314]  42455|- 54 
0 F 57576} -9668x| Gobgs| 39105] 03319] 42424} 53 
8. 576674 96676 - 60931 390699 03324] 42393] $2 
1 $7633} 25570 G6og67] _ 39033] e 
10 9.57669 g9+96665| 9.6004] 10. 38996 10-03335} 10, 42337 | 50 
iz | $7700] g6660| 61040 389600 03340] 42300] 49 
12" 3773 | 96655| 61076 38924] 03345} , 44269} 48 
13357762] 96650 61172 3888 03330 48 
14 { $7793] -96645| 67748] 38852} 33556 42207] 46 
I $7824] 96640 betty 33816] 93360 42176 45 
| 16 | $7854} 96634] 61220| 38786 63366 4446 44 
12 | 57885} 96629] E256 38744] 03371] 4 4 
118 $7916] 96624 61292 338708} 033264 42084 42 
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ban 5580 67% 22 4 20% 37789 52 
9. | 62838] o5674| s 32337} _ 04326 371620 51 
10, | 9-6al6s} 9-956631i9, 67396] 10, 32304} 14432 10, 37135] 50. 
12; | *6a8o2| { g5662] 67229] 32778) 04397] 2778 4p 
6218 336% 67262] 32738] 04343] 3708 o& | 
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